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The Production of Artistic Bronze Castings 


A Discussion of the Various Methods of Molding Employ- 
ed and the Alloys Best Adapted for this Line of Work 


sieiMetiialieiiaieitsntisty HILE bronze is not imperishable, 





of ‘art. 
medium for statuary and historical bronzes. 
as a constructive material for costly works of art, 


be folly, as this metal 
disintegrates under 
the influence of air 
and moisture, and in 
time is reduced to its 
natural state. There 
are some exceptions, 
however, the most 
notable one being the 
iron shaft known as 
the Statue of Delhi, 
India, and which is 
popularly supposed to 
have resisted the rav- 
ages of the elements 
since 900 B. C. In 
the ancient city of 
Lincoln, England, a 
number of years ago 


a Roman .sword was 


found while excavat- 
ing in a city street, 
which was stated to 


be as bright as on the 
day it was made. 
However, it had been 
preserved with great 
care by the original 
Owners who had en- 
closed it in many 
wrappings which were 


resists 


destructive influences a 


time and the elements to a great- 
er extent than any other of the 


common 


sence 


metals and, in the ab- 


of electrolysis, will last for 


centuries even when buried in the 


ground, 


many 


which is proved by the 
discoveries of ancient works 


For this reason this metal is the most suitable 


To use iron 
would 
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By C Vickers 


encased in a lead sheath. Such massive objects as iron 
cannon also last for several generations, but generally 
speaking, iron is not adapted for works of art which 
are to be preserved. 

Another metal that ‘has no real permanancy is zinc, 
either pure or alloyed. It possesses the advantage of 
cheapness and in recent years has been used extensively 


for castings for monuments. In the cast condition it is 


not nearly as durable as when rolled, and while it is not 
attacked by either moist or dry air at ordinary temper- 
atures, it readily yields to the action of acids and alkalis 
and is reduced to a salt. 


While a zinc monument may 

endure for _ several 
decades, it’ is not to 
be compared with 
bronze for this pur- 
pose. All varieties of 
bronzes are not equal 
in their lasting qual- 
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ities, as some alloys 
exhibit evidences of 
corrosion in a com- 


paratively short time. 
A statue cast in Italy 
and erected in a pub- 
lic park in 

kee, was so 


Milwau- 

badly 
corroded in a_e few 
years that repairs be- 
came urgently neces- 
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sary to prevent its 
disintegration. Such 
difficulties can be 


avoided largely bythe 
use of a metal of suit- 
able composition, such 
as the standard stat- 
uary bronze adopted 
by Bureau Brothers, 
Philadelphia, at the 
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FIG. 1—BRONZI FIGURE 


MADE BY THE 


United States govern- 
ment. This alloy fol- 


WAX PROCESS 
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lows: Copper, 90 pounds; tin, 5 
pounds; zinc, 5 pounds, and _ lead, 
Y% pound. 

Some notable bronzes have been 
produced by the Siamese and it is 
claimed that the art was introduced 


into that country by the Chinese in 
the eleventh century. In the north 
of Siam, figures of the Buddha are 
found in large numbers on the sites 
of ancient temples which have been 


crumbling for centuries, leaving the 
majestic bronze statues enclosed by 
great forest trees. It is claimed that 


these figures are in an almost perfect 
state of preservation after 
of exposure to a_ tropical 
This is the 


centuries 
climate. 


ascribed to method of 


TAE FOUNDRY 


this metal was recently published in 
the Daily Consular and Trade Re- 
ports, issued by United States 
manufactures. The 
claimed to have been dis- 
covered in an old Siamese manuscript 
belonging to the late king of Siam, 
and the proportions of the alloy 
were as follows: 85.11 per 
cent; tin, 12.76 per cent,and mercury 
2.13 per cent. The metal was made 
with appropriate oriental ceremonies. 
The tin melted first and the 
mercury added, forming an amalgam 


the 
bureau of for- 


mula was 


Copper, 


was 


which was alloyed with the copper in 
the proper proportions. At this stage 
it may well to add a word of 
caution to the foundryman who may 


be 
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as good as a fair grade of phosphor 
bronze. Owing to the high content 
of tin, the metal is very hard and is 
too difficult to finish to possess any 
special value for casting modern 
statuary. It probably would make a 
good bearing alloy for heavy engine 
brasses, but would possess no ad- 
vantage over the alloys commonly 
used for this purpose. As a formula 
it is interesting, but it is not a spe- 
cially valuable contribution to brass 
foundry metallurgy. One of the most 
notable statues of Siam is that of 
the Buddha in the city of Pitsanuloke. 


This figure, which is supposedly of 
Samrit bronze, dates from the elev- 
enth century, and ranks among the 
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FIG. 2—DOUBLE-FACE CAST BRONZE DOOR; WEIGHT, FIG. 3—BRONZE 
3.600 POUNDS 
making the alloy, but it is more wish to make the mixture, but who 
probably due to the fact that the is inexperienced in the use of tin 
figures remained standing and were, amalgam. If the metal is thrown in- 


consequently, not in contact with the 
ground. Otherwise they would have 
corroded, regard- 
the 


was 


been more or less 


less of the composition of metal. 
The 
sidered a 
fully 
reason to 


alloy used, however, 


con- 


great secret and was care- 


guarded, there is 
that a chemist 
would have experienced any difficulty 


although no 


believe 


in discovering the formula and could 
have duplicated the alloy, aided by 
the practical experience of a foundry 
man skilled in handling metals. The 
metal is known in Siam as Samrit 
bronze, which means the perfect or 
auspicious alloy. The formula of 
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to the molten copper in the same 
manner as ordinary tin, an explosion 
will occur and the molten metal will 
be ejected violently from the cru- 
cible. The mixture should be made 
with great caution, the amalgam be- 


ing added to the copper in small 
amounts only, as mercury, being 
liquid at ordinary temperatures, is 


vaporized rapidly by the heat of the 
molten copper. The mercury prob- 
ably acts as a deoxidizer and its in- 
troduction with proper precautions, 
may have a tendency to clean the 
metal, but is not probable that the 
resulting alloy will be any better, if 
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most beautiful objects of art that the 
Siamese have ever produced. Sam- 
rit bronze was used also for casting 
implements and 
uses and was 
dowed with mystic qualities. 
casting of bronze Buddhas consti- 
tutes a distinct trade in Siam and 
the methods employed are similar to 
those pursued by the Japanese in 
making similar work. In the temples 
of Bangkok may be seen many fine 
statues of the Buddha, which com- 
pare favorably with the art bronzes 
of other countries. 

Several methods of statuary mold- 
ing were described in THE Founpry, 
January, 1912, but the subject is by 
no means exhausted, as the molding 


vessels for sacred 


supposed to be en- 


The 
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of such objects affords a large field 
for the exercise of ingenuity on the 
part of the founder and, therefore, 
methods may vary to a considerable 
extent. In some foundries the French 
method is followed, which consists of 
building-up the mold by a multitude 


of small cores and then attaching 
them to a backing. In other foun- 
dries the cire perdue or lost wax 
process entirely prevails, but no 
standard method is_ regularly fol- 
lowed, as in some cases the core is 


built-up first and the wax is modelled 
upon it, while in others a plaster of 
paris piece mold is constructed over 
the clay model of the statue, and 
from the piece mold, wax sections are 
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to vent and secure. Both processes 
begin with a clay model or pattern 
which has been made under the 
sculptor’s supervision from the sculp- 
tor’s small model. The small model 
is made of a non-drying composite 
clay, and is carefully preserved until 
the statue is completed. The full 
size model is made from ordinary 


modeling clay and must be kept cov- 
ered with wet cloths to prevent the 
clay from drying and cracking. It is 
obvious, therefore, that a sand mold 
cannot be made from this clay model. 
A plaster of paris pattern must be 
built and to obtain this, a piece mold 
must be made over the clay statue, 
into which the plaster of paris can 
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impressions are taken from the piece 
mold in suitable sections, and are 
then assembled into a hollow wax re- 
production of the statue. The pat- 
tern for the seated figure illustrated 
in Fig. 1 can be built up easily of 
wax sections as the statue has a 
wide base. Every molder will under- 
stand that when starting the founda- 
tion of such a mold, provision must 


be made for rigidly securing the core 
and also for taking off the vent. 
3eginning at the bottom, the wax 
sections are assembled on the base, 
and as they are built-up, the space 
they enclose is filled by the core 
with its spider and vent system. The 
thickness of the wax sections is equal 
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FIG. +—-BRONZE TABLET ON THE SATLORS’ MONUMENT AT BRIDGEPORT. CONN 

obtained by pressing sheet wax into be poured to form a duplicate of the to the desired thickness of the metal 

the mold. The pattern is then built- clay model. in the statue and is obtained when 


up of these wax sections in the cast- 
ing pit. This method is advantageous 
in the event of failure. Another mold 
can be built-up easily of these wax 
sections without the necessity of 
again modeling the entire statue, 
while if the pattern is modeled in 
wax directly on the core, and the 
casting is lost, the sculptor must 
start from the beginning. The 
tional wax method has some 
tages the piece 
the core can be 
greater accuracy 


sec- 
advan- 

mold 
centered 
and is easier 


over French 
process, as 


with 


The 
clay model in 
can be 


mold is constructed over the 
each of which 
the model 
without tearing away clay. Each 
of these sections must interlock with 
adjacent sections. When molding by 
the sand method the plaster of paris 
piece mold is used 
a cast of the statue 
is used as a pattern, the piece mold 
being destroyed during the removal 
from the plaster model. When mold- 
ing by the wax process the plaster 
pattern is not necessary as the wax 


sections, 
withdrawn from 


the 


merely to obtain 
in plaster, which 


rolling or casting the wax into sheets. 
When the finished it 
sists of a wax reproduction of 
original, full-sized model, 
which is the core made of 
paris and loam, filled with 
and and from 
may project 
wax covering. The 
attached to the mold. 
of wax 
the 

vents 


con- 

the 
inside of 
plaster of 


pattern is 


irons 
chaplets 
through the 
gates next 
They are made 
extend to all parts of 

Wax risers and 
attached at suitable 
points and provision is made for the 


core 
vents, which 
or anchors 


are 


and 
figure. 
are 


wax 
also 








44 
wax to run out of the mold when 
the wax is melted by wax runners 


attached to the base of the figure. 
These project through the mold and 
when it is finished are melted out 
and form channels for the escape of 
the wax. 

The mold is constructed the 
entire wax figure with its network of 
gates, risers and vents, and consists 
of loam and plaster of paris, some- 
times bonded with hair, mixed in 
such proportions that it will set or 
will become hard as the 
ceeds. The molding composition 
must be strengthened as it is applied, 
by iron rods, nails, wire netting and 
other supports, to prevent it from 
cracking while being dried and to 
enable the walls of the mold to re- 
the pressure of 


over 


work pro- 


sist 
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satisfactorily, but if the core is cast, 
a piece mold will be required to form 
the the same as in the other 
process. A method, the reverse of 
the one described, is followed by the 
Japanese in making large statues of 
heathen gods. These statues must 
conform accurately to the old forms, 
and for this reason the large foun- 
the most important of which 
located in Osaka, take pride in 
their wooden models, some of which 
are of 


core, 


dries, 
are 
enormous size, and hundreds 
of years old. 

When a statue is to be made from 
one of these old patterns the first 
operation consists of building-up the 
core, which is made to. correspond 
as far as possible to the outer form 
of the statue, but is smaller by the 





After the mold is fin- s 
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ished and the various 
projecting core an- 
chors have been firm- 
ly secured, the wax is 
melted out. The mold 
is heated to a _ high 
temperature to remove 
every trace of moist- 


> 


ure and wax. The 
mold is heated by 
fires built around it in 
a pit. As the wax 
runs out of the mold 
it is collected and 


saved for future use. 
When all of the wax 
has been melted out 
of the mold the run- 
ner openings are 
plugged and the mold 
is heated. While hot 
the mold is embedded 
in the pit, the runner 
basin is prepared and 
the cast is made be- 
fore the mold coois. 
Fig. 1 illustrates one 
of the bronzes for the 
Soldiers and Sailors 
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with the size of the 
figure, is finished and is used for the 
final molding operation. The mold is 
constructed of black river mud mixed 
with pulp made by hammering tough 
Japanese paper while in a wet con- 
dition. This material is used for the 
first layer applied to the wax model 
and is followed by layers of coarser 
material, the outer layer consisting 
of loam mixed with rice straw. While 
making the mold, great care must be 
exercised to provide for the drain- 
age of the wax from all deep hol- 
lows, and in order to make the mold 
sufficiently strong to withstand the 
pressure of the metal, it is supported 
by rods, nails, wire netting, etc. Af- 
ter the mold is finished it is lowered 
into a casting pit where it is dried 
at a moderate tem- 
perature. After being 
dried the mold is sub- 


in comparison 














Memorial at  Pitts- 
burgh. It was cast 
by the Roman Bronze 
Works, New York, and is the largest 
seated figure made by this foundry. 
The figure is 11 feet 6 
and weighs 6,000 pounds. 
was the sculptor. 


FIG. 5 


inches high 
Chas. Keck 


Molding such figures into a _ pat- 
tern, by building-up wax sections, 
avoids the necessity of making a full 


plaster of paris model, such as is re- 
quired by the sand method of mold- 
ing. When the figure is modeled in 
wax directly on the core, the plaster 
of paris piece mold and the plaster 
of paris pattern are both unnecessary, 


provided the core can be modeled 


A MAGNIFICENT 


EXAMPLE OF BRONZE 
thickness of the metal in the casting. 
When the core is complete the mold 
is built over it. This consists of a 
piece mold made from the wood pat- 
tern in place of a plaster reproduc- 
tion of the clay model. The 
mold entirely encloses the core with 
a space between the two parts equal 
to the thickness of the casting. When 
the wax is 
poured 


piece 


mold is melted 


finished, 
the space between the 
core and the mold, and in this man- 
ner the pattern is formed. The 
mold is and the pat- 


frequently thin 


into 


wax 
removed 
which is 


wax 


tern, very 


*, eee hes he 
“a ae 


WOOT 


BAS-RELIEF WORK 
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jected to a high tem- 
perature to burn out 
all traces of the wax. 
This is accomplished 
by filling the pit slow- 
ly with charcoal. The 
heating of the mold is 
continued until it 
reaches a compara- 
tively high tempera- 
ture, which destroys 
all organic matter. 
The mold is_ cast 
while hot. Gold and 
silver sometimes. en- 
ter into the composi- 
tion of Japanese 
bronzes, typical ex- 
amples of which are 
as follows: Copper, 
94.61 per cent; gold, 
3.73 per cent, and sil- 
ver, 1.55 per cent. 
Copper, 95.77 per cent; 
gold, 4.15 per cent, and 
silver, 0.08 per cent. 
In other alloys silver 
and copper are alloyed 
together as follows: 
Copper, 67.31 per cent 
and silver, 32.17 per 
cent, and copper, 51.05 
per cent, and silver, 48.83 per cent. 
The ordinary alloys of copper used 
by the Japanese are generally high 
in lead, to which metal it is claimed 
is due the fine patina that distinguish- 
works of art. 
examples of 
follow: 
Copper, 81.62 per cent; tin, 4.61 per 
cent, and lead, 10.21 per cent. 
Copper, 76.60 per cent; tin, 4.38 per 


i@)I) 


es these 


Some this class of 


bronzes 


cent; zinc, 6.53 per cent, and lead, 
11.88 per cent. 
A bronze of Chinese origin which 


has a peculiar dead-black appear- 
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ance, follows: Cop- ih 
per, 83 per cent; tin, if 
5 per cent; lead, 10 \e 
per cent, and zinc, 2 i 
per cent. Stationary I 
furnaces are not fre- [IR 

| eel 
quently used for melt- [f& 


7 
‘i 


ing the metal for stat- 
uary in Japan, but in- 
stead a shaft of fire- 
clay or aé series of 
stone rings are built 
around the crucible to 
enclose the fuel. The 
blowing apparatus is 
as peculiar as the fur- 
nace, but from a prac- 
tical standpoint it is 
a better arrangement 
than a bellows, as it 
really forms a double- 
acting air pump, con- 
sisting of a cylinder, 
provided with butterfly valves on two 
sides in which a piston is moved by 
a piston rod. The cylinder is ei- 
ther circular or many-sided in sec- 
tion and the piston rod extends 
through the cover and is fitted with 
a cross-piece to facilitate its opera- 
tion by hand. This blowing appar- 
atus, which may or may not be 
equipped with an air chamber, de- 
livers an almost continuous current 
of air of considerable volume, which 
melts the metal in an 
short time. 

Tablets, plaques and medallions 
form another class of artistic bronze 
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FIG. 


astonishingly 


castings in which the figures. or 
scrolls are in relief on a flat back- 
ground. This class of work often 
demands as much skill as full figures, 
as the undercut parts have to be 
treated in the same manner. A fine 
example of this class of work is 
shown in Fig. 4, which illustrates 


one of the large tablets on the Sol- 
diers’ Monument at Bridgeport, Conn. 
This tablet is 8 x 5 feet and weighs 
approximately 1,000 pounds. It was 
cast in one piece by the Jno. Wil- 
liams foundry, New York City, from 
a model by Paul Winters Morris. 
The names of 150 veterans, with the 
name of the regiment, and company 
of each, and the place, date 
death, are inscribed in 
raised letters in four columns in the 
center. At the ends are the figures 
of a soldier and a sailor, beautifully 
modeled and rendered with incisive 
clearness. The pose of the soldier 
is historically correct as a portrayal 
of the position of 
in soldiers’ 
war. 


and 
cause of 


rest on arms used 
burials during the civil 
This tablet is a rare study in 
design and relief modeling. 


the top of the tablet, 


Across 


in a_ scroll, 


THIS BUILDING 
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he 
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of the bat- 
Connecticut troops 
fought and near the bottom is the 
inscription, “In loving remembrance 
of those who did not return.” The 
monument is surmounted by a bronze 


inscribed the names 
tles in’ which 


are 


representation of an officer’s folded 
cloak, a cap and a sword, arranged 
to form a decorative effect. In cast- 
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FIG. 7—AN 


EFFECTIVE 
PEDESTAL 
sculptured 


BRONZE 


size 
does not always measure the exacting 


ing bronze tablets, 


character of the work Larger tab- 
lets than the one described have 
been cast, but they do not always 
involve as much detail One, made 


later by the same foundry and placed 
on a bridge at Hartford, 
10%. feet feet 


Conn., was 


long, 5 and 


high 


45 
weighed about 1,500 
pounds. This _ tablet 
was simple in design 


as it bore only a brief 


dedicatory inscription 
| in relief. Perfect ren- 
a dering of the minute 
em 6 details of the sculp- 
0 tor’s modeling is the 
el effect most insisted 
=|) upon in these cast- 
a2! ings, and  compara- 


tively few brass foun- 
dries would care to 
‘casting in- 
volving the sculptured 
and the 
small letters of 
tablet. 
The patterns for theSe 
tablets usually consist 
plaster block, 

carrying on its face 
the sculptured design, and from this 
block a half mold is made, either in 
sand or plaster, as considered ad- 
visable, and the mold is then filled 
clay thickness, and another 
half mold is made from this, 
ing the cope. The first half is then 
shaken-out, as its surface has been 
destroyed by the clay thickness, and 
a new half mold is rammed off the 
block to form the drag of 
The that was taken 
off the clay-lined half is closed over 


attempt a 


intricacy 
many 


the Bridgeport 


of 4 
BROS. CO. 


with a 
form- 


plaster 


the mold. cope 


the new drag, and the mold is com- 


plete. Several precautions, however, 
must be carefully observed. The 
plaster block pattern must be em- 


bedded firmly in a half flask, so that 
there is no possibility of its shifting. 
This flask must form three 
interchangeable parts which must fit 
perfectly. The undercut portions of 
the plaster pattern must 


one of 


be rammed 
separately in the same manner as in 
figure casting, but as it is not neces- 
sary the back of the tablet to 
conform to the undercut places, these 


for 


can be smoothed out by the clay 
thickness so that the cope will lift 
without tearing the sand. In the final 
finishing of the drag of the mold 
the small cores from the undercut 
parts of the pattern must be firmly 


pinned to the body of the mold, so 


there will be no possible chance of 
their being washed away by the 
metal 


\ fine example of work in relief is 


shown in Fig. 5 This beautiful 
bronze was executed by Oscar L. 
Lenz and was cast by the Roman 
Bronze Works, New York City. It 
was placed in the Rural cemetery, 
Albany, N. Y. Sometimes, figures 
in relief are so modeled that there 


are no undercut parts, which greatly 
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simplifies the molding operation. 
This is not the case with the tablet, 
Fig. 5, which contains many under- 
cut parts in the folds of the dress 
and in the figures. 

The molding of the tablet shown in 
Fig. 6 involved none of the difficult- 
ies encountered in making the _ bas- 
relief, Fig. 5, as it contains no under- 
cut portions. It is a fine piece of 
bronze work, however, and required 
careful molding to obtain a casting 
free from strains, misruns, cold-shuts 
and dirt. This tablet was cast by 
the Winslow Bros. Co., Chicago, and 
its purpose'is fully explained by the 
inscription. The beautiful 
pedestal, Fig. 7, was also cast and as- 
sembled by the Winslow Bros. Co., 
and is a remarkably fine example of 
the bronze founder’s art. 
doors, 
same 


bronze 


The bronze 
Fig. 3, the 
company. 

Another example of the same class 
of work are the bronze doors for the 
State Library and Court 
building, Hartford, shown in 
Fig. 2. These cast bronze doors are 
double-faced and are about 3 inches 
thick. Special hinges were made to 
support the great weight of the doors, 
which approximates 3,600 pounds. 
The doors are highly ornamented, 
and in each panel is reproduced the 
Connecticut state of arms. 
doors designed by Donn Bar- 
ber, and were cast and erected by the 
Whale Creek Works, New 
City. 


were made by 


Supreme 
Conn., 


coat These 


were 
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The Foundry Roof 
By W. J. Keep 


Question:—What do you consider the 
best construction for the foundry roof? 

Answer:—The frame of the 
should be of construction the 
distance from the foundry floor to the 
eaves should be than 20 feet 
An even number of trusses at least 18 
If the 


wide, 


TO rf 
steel and 


not less 


feet apart should be used. foun- 
dry is to be 96 feet monitors 
should be built at points 16 feet 
either end. These monitors should be at 
least 10 feet alternate 
The the 
itors should consist entirely of windows 
and alternate 

arranged so that it 
ventilation. As_ the 


will be 


from 
high over each 


bay. sides and ends of mon- 


should be 
tilted 
monitors 


each window 


can be for 
extend 
crosswise, light admitted from 
every angle. If the 


130 feet the 
feet higher than the 


foundry is to be 
should be 10 
one previously de- 


wide, roof 
scribed, and on either side 
windows should 
entire length of the building. 


of the shop 


a row of extend the 


I prefer to have a 7-foot brick wall 


extend around all sides of the foundry 
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so that passers-by cannot look into the 
shop. The windows in the lower sash 


“should all be arranged so that they can 


be tilted. We have experienced no 
trouble from dirt on the glass in our 
shop, which has been in operation for 
four years and during that time none 
of the windows, skylights, etc., has been 
cleaned. The glass seems to hold just 
a sufficient amount of dust to eliminate 
the glare of the sunlight. 

first two years we painted 
row of windows with 


During the 
the lower 
whitewash, but 
since that time no further applications 
have been made. 


A French Emergency Cupola 


A small cupola of French design, 
devised for emergency repairs, is 
shown in the accompanying illustra- 
tion. The casing is in two sections 
and the lower portion can be de- 
tached for repairs to the lining; the 
upper part or stack is supported 
independently. The furnace is bottle- 
shaped and one of its peculiarities is 
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A FRENCH EMERGENCY CUPOLA 


the double row of tuyeres. The upper 
tuyeres, three in number, are the 
melting tuyeres and are spaced equi- 
distant around the 
the cupola, as 


circumference of 
The 
lower tuyeres are intended for heat- 
These 


shown at A. two 
ing the furnace only. 
pierce shell at 
and at right 
The hearth 
pounds of 


tuyeres 
opposite sides 

angles to the spout. 
holds from 300 to 400 
melted the weight 
of the charge being a little over 500 
The fire is started with 66 
pounds of coke, and between 600 and 
700 metal 
and poured in an hour, including the 
time required for heating the furnace. 
The furnace is with clay, 
41% inches thick at the melting zone 
This lining will last for 12 to 15 
charges of 2,000 pounds The 


the 


metal, 
pounds 
melted 


pounds of can be 


fire 


lined 


each 
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breast is 4 x 5% inches. The cupola 
is mounted on a cast iron base, about 
18 inches in height. 


Pewter 

Pewter is an easily fusible alloy 
composed of tin, lead, antimony and 
sometimes copper. It is closely al- 
lied to Britannia metal and is adapt- 
ed for practically the same use, but 
is less costly, owing to the use of 
lead in the mixture. Lead, however, 
is a very undesirable ingredient of 
any alloy used for the manufacture 
of utensils. When the proportion 
of lead exceeds 16 per cent, the al- 
loy is unsafe, and some countries 
have adopted laws limiting the per- 
centage of lead contained in alloys 
that can be employed in the manu- 
facture of utensils. the 
legal specific gravity of pewter is 
placed at 7.764 and any alloy exceed- 
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ing this is regarded as unsafe, as it 
contains an excess of lead. Typical 
examples of pewter mixtures fol- 
low: 

Tin, 82 per cent and lead, 18 per 
cent. 

Tin, 80 per cent and lead, 20 per 
cent. 

Tin, 79 per cent, lead, 6 per cent 
and antimony, 15 per cent. 

Tin, 79 per cent; antimony, 7 per 
cent; copper, 2 per cent and _ bis- 
muth, 2 per cent. 

Explosive Antimony 

In an address delivered before the 
Faraday Society of London, Eng., 
Prof. Cohen alluded to the singular 


behavior of antimony when electrical- 
ly-deposited from a solution of anti- 


mony chloride in hydrochloric acid. 
When scratched, such deposits ex- 
plode with the evolution of white va- 
pors. The explosion is not violent, 


simply a puffing, and Prof. Cohen, in 
his investigations, deposits the metal 
on a platinum wire, thus obtaining a 
rod of antimony which explodes when 
slightly scratched with a glass rod. 
By depositing the antimony on the 
bulb of a thermometer it ascer- 
tained that the explosion of the anti- 
mony actually developed sufficient 
heat to raise the temperature to 590 
degrees Fahr., but theoretically to 734 
degrees Fahr. It was established by 
careful calorimetric experiments that 
one gram of explosive antimony lib- 
erates 19.6 gram calories of heat dur- 
ing the explosion and the specific heat 
of antimony is approximately 0.05. 
The heat generation is, therefore, tre- 
mendous. 


was 
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The Efficiency Movement im the Foundry’ 


Scientific Management for Casting Shops With a Dis- 
cussion of the Application and Economies of This System 


HE success of any business is 

but the sum total of the suc- 

cesses of the factors making up 
that business, and whether these fac- 
tors are men, or materials, or ma- 
chines, or methods, the rule is ex- 
actly the same. lf only a few men 
are doing all that is possible; if ma- 
terials are not being handled to the 
best advantage; if machines are idle 
part of the time; if methods are cap- 
able of ‘being improved, maximum 
results cannot be obtained. There 
may be several ways of doing a thing, 
but there is only one best way, and 
the executive who does not search 
diligently for this best way is blind- 
ing himself to the possibilities in the 
law that commerce is but the ad- 
justment of a number of relations to 
a timancial end—the better the ad- 
justment, the greater the results. 


Mutualism 


The foundry business, the same as 
any other business, should be based 
on mutualism. The executive wants 
low costs, the men employed want 
higher wages, and there is no reason 
why both should not realize their 
desires. If either ignores the inter- 
ests of the other, both lose out. The 
aim, therefore, of Scientific Manage- 
ment, or whatever you choose to call 
it, is to bring about this seemingly 
illogical condition of higher wages 
and lower costs, through finding the 
best ways of doing things, and prop- 
erly adjusting the various relations 
to the end that the proposition may 
be in the best possible working con- 
dition. 

It is only within the past few years 
that the right kind of attention has 
been given to the matter of consery- 
ing our natural resources. We all 
know that this must be attended to, 
for we cannot only see this waste 
in material things, but it is felt in a 
business way—it touches the pocket- 
book. Did it ever occur to you, 
however, that there are enormous 
wastes in every phase of human effort, 
and that it is just as vital to take 
steps to stop this waste and conserve 
our resources in this direction? Every 
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one will agree with the statement as 
regards material things, for the waste 
is a measurable quantity; while as to 
effort, the waste is more difficult to 
point out, hence more difficult to 
measure—it is with us, however, and 
sooner or later the right kind of at- 
tention must be given to it. 


One-Sided Activities 


In a sense, our activities have been 
one-sided. The right kind of atten- 
tion has been concentrated upon the 
tangible elements, while the more in- 
tangible, but equally as important fac- 
tors, have received but a small pro- 
portion of the attention that is possi- 
ble. You have your specifications as 
to metal; you have your chemist who 
determines your standard practice as 
to material; your coke problems have 
received the attention of the best 
minds; molding machinery is receiv- 
ing its share of attention and is be- 
ing constantly improved; the cupola and 
its workings is far from being neglect- 
ed; you have your standardization 
committees; transportation facilities in 
a number of instances have been de- 
veloped to a high degree; in fact, all 
through the material and_ physical 
branch of your industry you have 
realized that it paid to first collect 
facts, then study these facts, and 
finally apply the best methods that 
your study revealed. How about the 
man end of the game? Has the same 
thought and study been applied to this 
branch of your industry? 

Waste is the difference between 
what happens and what should be, 
and because this is so, we have to 
consider the elements of standardiza- 
tion, against which performance is 
compared, the result of which is a 
factor of efficiency—high or low— 
depending upon the care with which 
we set a standard, or the effort ex- 
erted to attain it. Consequently, we 
are confronted with two problems: 

(1) The setting of the right kind 
of standards. 


(2) The effort expended to attain 
them 


It has been said that business is 
a warfare between the management on 
the one side and the men on the 
other; in fact, an editor of a leading 
magazine said, a few years ago: 
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“Either side gets just what it 
grabs; hence, if I were a workman, 
I would go back into the union, 
and fight fiercely for a high, straight 
wage and eight hours, and if I were 
an employer, I would fight for straight 
piecework. Either side will get just 
what it has the power to take. It 
is the law, the fight of life.” 

Without going into the merits of 
this statement, it is, nevertheless, true 
that in the past there has been a 
feeling on the part of the men that 
before they did more or all that was 
possible, they would have to get more 
in wages; while, as regards the man- 
agement, it has been considered that 
enough was paid for what was being 
turned out. As a result, both sides 
have suffered. If, therefore, a method 
had been devised for a more equal 
division of responsibility, and a great- 
er gain to the men for an increasing 
output, it would have meant a getting 
together, which would have increased 
earnings for both the men and the 
company. 


A Siudy of Conditions 


Py those who have had the oppor- 
tunity, through actual experience, of 
studying the conditions as they exist, 
in an effort to better them, two con- 
clusions have been reached: 

(1) That a man can_ accomplish 
considerably more than he does. 

(2) That the management, as bts- 
iness is at present conducted, does not 
know what constitutes the best a man 
can do. 

A few words as to the evolution of 
the foundry industry will serve to show 
why this is so. Up to the present 
time, the molder has learned his 
trade largely through observation. He 
starts in aS an apprentice; watches 
his fellows; gets a few pointers from 
them, and an occasional word from 
his foreman. He develops as well as 
he can under such conditions; drifts 
around from shop to shop, picking 
up points as to the varying lines of 
work, and in time becomes a_ full- 
fledged molder, his success’ being 
largely a matter of mentality, initiat- 
ive, and the incentive furnished him 
to use his brain and muscle to the 
best advantage. In any foundry, he 
starts in as a man who some one 
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else has trained, and if he is able t 
make work of fairly good quality, 
with not too much loss and in a 
reasonable time, he stays. Is_ hi 
subsequent training, however, anything 
bevond this mere manner of observ- 
ing? On the other hand, if he does 
not suit, he is sent on his way for 
some one else to try out; when, under 
a constructive type of organization, 
his latent forces would be determined 
and brought out, and on the particu- 
lar class of work for which he might 
be fitted, he would, no doubt, be 
successful. 


Training the Foreman 


As regards a foreman, the same 
condition is found. He comes to a 
concern trained through observation 
by some one else; is given a gen- 
eral idea of what he is expected to 
accomplish, but as he has a large 
number of men under him, his time 
for giving them the right kind of 
supervision is limited, and, as a re- 
sult, he is in no position to study a 
job, properly standardize it, and see 
that the men attain the standard. 

If he is better than the man before 
him, he stays until competition ren- 
ders his best not quite good enough, 
when he makes way for another, 
who may not be as good, in which 
case he stays but a short time. If he 
is better, however, he stays until a 
higher level must be reached, and if 
he cannot attain this new level, it is 
figured that some one else can. 

Even when the matter of manage- 
ment is considered, study will show 
that under present conditions a man- 
ager cannot work at his highest eff- 
ciency. The usual course is to en- 
gage a manager, to allow him a limit- 
ed time in which to get acquainted 
with the conditions and the product, 
and after that to tell him to go ahead 
and. get results. His time is de 
voted to securing business; pushing 
the work through the shops, many 
times regardless. of the cost; running 
a diplomacy bureau for the benefit of 
the customers; worrying about 
finances and getting customers to pay 
their bills; 
from his men; settling disputes and 


listening to complaints 


quarrels, andathousand and one other 
things that an executive is called 


f seven 


upon to do in the course <¢ 
or eight hours daily. While so busily 


engaged, in spite of the fact that he 
may have facts and figures in abund- 
ance regarding what has been and 
is being done, which he uses as best 
he can when he has a little time, it 


is easy to appreciate how it is pos- 
sible, in the absence of a well-organ- 
ized attempt to convert waste int 
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money, for time to. be lost, money 


thrown away, materials scrapped, etc., 


all because industrial endeavor seems 
to be conducted on the assumption 
that the more détail a man can look 
after in the course of a day, the 
greater he is as an executive and 
the more he should be able to accom- 
plishe As a matter of fact, there is 
a limit to the amount of detail a man 
cin handle, but practically no limit 
to the supervision that he can exer- 
cise, 

What do we have as a result? The 
executive wants results, but he is 
unable to give more than a general 
idea as regards what he desires ac- 
complished, so that it is up to his 
manager to reduce this idea into ele- 
ments and factors, which he does as 
well as he can. The foremen are 
told that they must produce, and de- 
pending upon their ability they do 
as well as is possible in giving out 
the work, bettering conditions, stip- 
ulating how much they want pro- 
duced, advising the men, etc. The 
men who finally get and make the 
work use their ability to a great ex- 
tent in their own way. If they are 
not working fast enough or make 
their work incorrectly, it is not 
noticed except as the foreman in his 
travels around the shop happens to 
observe what is going on, in which 
case the men receive criticism or ad- 
vice, as the case may be. 


Usual Conditions 


because the conditions are often 
as outlined, it is not strange that 
through this shifted responsibility 
more is not accomplished. Men can- 
not advise themselves, and if the mat- 
ter of equivalency as to time, num- 
ber per day, and quality of product 
are left in a measure to them, or to 
a hasty observation by the foreman, 
it follows that because each man 
through his training is in a sense a 
lazy unto himself, the practice is any- 
thing but standard. 


Constructive Work 


lo reverse the order of things, to 
build from the bottom upward, re- 
quires a constructive type of organ- 
ization that erects on a firm founda- 
tion and in a_ scientific manner a 
structure that will consider the vari- 
ous elements entering into making 
the enterprise successful. These ele- 
ments are: 

(1) The man. 

(2) The work to be done. 

(3) The conditions under which he 
does his work. 

(4) The planning of the work he has 


‘ 
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(5) Reward for individual effort. 

(6) The records effecting the factors 
of the business. 

What is he capable of and how can 
the best be secured from him? It has 
been found in handling pig iron that 
a man can do his best when handling 
92 pounds at a time; in shoveling, 21 
pounds to the shovel was found to be 
the best load; both being results of 
experiments made by Fred W. Tay- 
lor. In bricklaying, Gilbreath found 
that 18 bricks constituted the best 
load for a man to handle, and that 
by studying the motions of the man, 
they were reduced from 18 motions 
to five motions. It took scientific 
study to determine these facts, but 
they were worth while, for, as to pig 
iron, the increase per man was from 
12% to 47 tons; in shoveling, the 
amount was doubled or trebled; while 
in bricklaying the accomplishment per 
day rose from 1,000 to 2,700 bricks. 
Here, then, is a prime consideration— 
scientific study of the man. 


Psychology of the Problem 


In the foundry the work is largely 
a matter of motion—shoveling, ram- 
ming, slicking the mold, making cores, 
coring, finishing, closing, weighting, 
pouring, etc. Considered in this light, 
there are wonderful possibilities ahead 
of the foundry industry in this par- 
ticular field, if we judge by what has 
been accomplished to date in _ this 
and other lines. As to the foundry 
industry, little, if any, study has been 
given to motions, trips, extra hand- 
ling, etc., to determine the best a man 
can do, day in and day out, without 
injury to his health, for it should be 
remembered that scientific manage- 


‘ment does not mean _ slave-driving. 


So much for the practical side of the 
man’s work. 

The psychology side of the man 
is beginning to receive its share of 
attention, and again, as regards the 
foundry industry, there is a product- 
ive field awaiting development. We 
are all more or less governed by 
self-interest, and as every man pos- 
sesses such faculties as initiative, im- 
agination, energy, interest and con- 
centration, any appeal to this self- 
interest awakens each faculty and 
more is accomplished as a result. 
Those among you who have made the 
greatest successes have been inspired 
primarily by self-interest. You called 
your imagination into play, dreamed 
of future successes, drew up mental 
plans which you desired to carry 
out, which aroused your interest to 
such an extent that your whole aim 
and purpose was centered upon what 
you had planned mentally. Depend- 
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ing upon your interest and concen- 
tration, your faculty of initiative forced 
you to get up and do, and your en- 
ergy carried you through to success. 
These same qualities exist in every 
man. To what extent have they been 
developed in those under you? If, in 
addition, we cOnsider that there is 
such a thing as a second wind in a 
mental as well as physical sense, the 
development of this side of a man’s 
make-up is worth while undertaking. 

In studying men, then, we must an- 
alyze what they do and how they 
do it, eliminate the unnecessary, in- 
struct them how to do the necessary, 
inspire them with new and fresh tn- 
terests, furnish them the _ incentive 
to use their heads and hands to better 
advantage, and you can get results 
from them which will be surprising 
as well as _ profitable. 


As to the Work 


The task is not completed, how- 
ever, by just studying the man, for 
there must be a knowledge of what 
he has to do, as well as how he is 
to do it. The foreman can hand a 
molder a pattern; the molder can have 
a flask brought in; he can make and 
pour the mold, but he assumes a 
greater responsibility than is really 
his. Study will soon demonstrate 
that there is the unnecessary in the 
operations that go to make a_ job, 
just the same as there is the unneces- 
sary in the work of the man. If the 
molder goes for gaggers, and then 
in setting them takes longer than is 
necessary, we have a double ineffici- 
ency, so that in studying the work the 
operation of going for gaggers would 
be eliminated, for the very good reas 
on that a concern does not get pro- 
ductive capacity out of a molder when 
he is doing something that can be 
done for him by those less. skillful 
and at less expense. This illustration 
holds as regards other items, such as 
mixing facing, going for nails, chuck- 
ing or tightening flasks, and a num- 
ber of other details that a study will 
reveal as existing to a degree in al 
most every foundry. Eliminate these 
unnecessary features, and we can 
standardize the operations; we can 
plan more intelligently, and we can 
put the responsibility for making 
a good mold squarely up to the man, 
not a responsibility that is likely to 
be detrimental to his interests 
through furnishing him with tools and 
rigging that may not be best for the 
job in question, making him wait un- 
necessarily, etc. 

After the work has been studied. the 
productive elements separated from 
those which are merely preparatory 
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operations, it is then up to the man- 
agement to assume tull responsibility 
for bringing these conditions to the 
highest degree ol ethciency. The 
moider, in a broader sense, is only 
the medium between the finished cast- 
ing and what he is given to work 
with, as well as the conditions under 
which he works. We are all familiar 
with what he uses in his daily work, 
and as a molder can work efficiently 
only when he can use to advantage 
such items as patterns, cores, flasks, 
sands, nails, tools, ete., it would cer- 
tainly pay to have this end of the 
work at its best. In a brief way the 
conditions capable of study and bet- 
terment are: 


(1) Foundry orders —knowledge of 
and their following-up. 

(2) Storage and handling of materi- 
als, supplics, ete 

(3) Seleciion of patterns, sweeps and 
core boxes. 

(4) Repairing and  alterating the 
above. 

(5) Selection of flasks. 

(6) Repairing and altering the above. 

(7) Flask storage, piling, ete. 

(8) Removal of castings, gaggers, 
rods, ete... from the sand. 

(9) Tempering of molding sand for 
use by molders. 

(10) Mixing of facing sand. 

(11) Shop carrying arrangements. 

(12) Supplying the molders with fa- 
cilities. 

(13) Furnishing the molder with 
proper tools. 

(14) Crane facilities 

(15) Arrangements as regards the 
general shop labor. 


As to Planning 


One ot the reasons tor inethciency 
in industrial endeavor is a lack oi, 
or taulty planning, or dispatching, as 
it has been properly termed, the as- 
sumption of which is—no work is 
ready until everything 1s, or will be 
ready for the work lt the molder 
has to wait tor a job, or pattern, or 
flask, or his cores, or to have new 
bars placed in his cope, faulty plan- 
ning is responsible tor inefficiency, 
which taxes the work with more than 
it should cost. 

The elements of efficient dispatch- 
ing are as follows: 

(1) The parties concerned. 

(2) Planning. 

(3) Execution according to the plans. 

All of these must receive proper 
attention. As to No. 1, this would 
consist of the foreman and those re- 
sponsible for cores, flasks, rigging and 
shop labor. The next step—the plan- 
ning—involves the following: 

What is to be made? 

By whom it is to be made? 

Where it is to be made? 

When it is to be made? 

How it is to be made? 

With what it is to be made? 
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While the execution is made up of 
three divisions: 

(1) Knowledge of the plans made. 

(2) Preparation for carrying them 
out. 

(3) Carrying out the plans as per 
schedule. 

If dispatching, as above outlined, 
is placed at the service of the men 
as regards jobs, patterns, flasks, cores, 
rigging, special features, conditions, 
the night work, supplies, crane ser- 
vice, tools and equipment, shop labor, 
etc., it would be but a short time 
before gains due to this one feature 
of the work would be such as to 
convince you beyond any possibility of 
questioning as regards the merits 
of efficient dispatching. 


As to Reward 


With dispatching so arranged to 
eliminate waits and delays; with con- 
ditions in the best possible state for 
working to advantage; with the work 
standardized both as to productive 
operations and as to time in which 
they should be done; with the men 
under proper direction giving their 
best energies, who is there unwilling 
to divide with them a share of the 
gain due to the elimination of waste 
and unnecessary effort? This would 
stimulate them, awaken a self-interest, 
and they would not only willingly as- 
sume their legitimate responsibility, 
but co-operate with you in turning 
out more. 

This reward would be based upon 
individual merit according to the elf- 
ficiency of each man, as shown by 
the relation existing between the time 
actually taken by him and what he 
should have taken on work that had 
previously been studied and_ stand- 
ardized. In addition, rewards would 
be entirely distinct from wages, so 
that the men would have everything 
to gain and nothing to lose; in fact, 
the more a man could earn the bet- 
ter, for this would mean a_ higher 
efficiency, which stands for a _ low 


cost. 
As to Records 


Studying out the problem and draw- 
ing up the right kind of records 
would place in your hands actual and 
standard times and costs, efficiency of 
men, machines, foremen, departments 
and of the business as a whole. Such 
information would not only prove of 
value in enabling you as executive to 
keep in touch with the weak spots, 
but it would serve as the basis for 
rewards for individual efforts; as a 
guide in bettering the places needing 
attention, and as a means for better 
estimating and pricing, for you would ~ 
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in time have a_ standard accounting 
enabling you to know in advance what 
things should cost. 

In a few words, scientific manage- 
ment is the proper locking together 
of the six elements mentioned, each 
studied with reference to the others, 
the basis of which is a factor per 
haps most important of all—the fair 
deal—for if the work is not based on 
justice and fairness, mutualism is not 
going to be the result that 1s abso- 
lutely essential for success. On this 
basis, organized labor has nothing to 
fear from this new type of manage 
ment. for it is far from being a take- 
all-and-give-nothing proposition. It 
recognizes that there is a human ele 
ment to be considered. Labor may 
be suspicious and from Missouri, but 
as the underlying principles of this 
new doctrine are applied and under 



































FIG. 1—SECTIONAL VIEW OF TILTING 
CRUCIBLE FURNACE 


stood, they will in time come to the 
realization that it is a movement in 
the right direction—a move intended 
to benefit them as well as the con- 
cern for whom they are working. 


What Are the Possibilities? 


Efficiency methods are applicable to 
your men as to the motions made and 
their psychological side; to the mold- 
ing operations; the making of cores; 
the cleaning of castings; the cupola; 
the handling of materials and supplies: 
the use to which they are put; the 
physical conditions; the removal of 
castings at night; rejections, to de- 
termine and eliminate as far as pos- 
sible preventable causes and _ other 
elements, all of which could be made 
to yield their share of gains through 
Scientific study; setting up _ ideals 
and making it an object to those 
concerned to attain them 

Fred W. Taylor states that he 
made 30,000 to 50,000 experiments on 
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800,000 pounds of iron and_ steel, 
spending from $150,000 to $200,000 in 
an endeavor to get toolmaking down 
to a positive science. How well he 
succeeded is evidenced by the remark- 
able progress made in machine shop 
practice since the introduction of high- 
speed steels and a knowledge of the 
kind, shape and cut of tools, feed 
and speed of machines, etc. So with 
this matter of introducing efficiency 
methods. It will take time; it will 
cost money; it will have to be in 
charge of fair and open-minded men; 
it should be looked upon as some- 
thing to be put through instead of 
simply tried out, but in the long run 
it will prove its value, as it has done 
to date, in a variety of lines. 


Conclusions 


Too sum up briefly: We have in 
our midst wastes due to the ineffici- 
ency of human endeavor as well as 
the inefficiency of material things. On 
the one hand, there is the prospect of 
allowing this condition of affairs to 
exist or changing these conditions 
through a better and more efficient 
type of management—a type having 
fixed laws and clearly defined princi- 
ples applicable to all line of en- 
deavor. 

Getting back to the question asked 
at the outset, there is everything in 
it, for it means the elimination of 
loafing and soldiering; it will exert 
a powerful influence in eliminating dis- 
putes for the basic consideration, a 
fair day’s work will be a matter of 
scientific determination; the men will 
earn greater amounts; costs will be 
reduced; co-operation will be se 
cured; instead of discharging men or 
cutting their wages, efforts will be 
made to bring them to a higher level; 
you will in time gather together a 
mass of information on a variety of 
subjects which will constitute your 
standard practice; there should be no 
danger from strikes if the work is 
properly introduced, and the result 
can only be that you, your business, 
your industry and in time the whole 
country will feel the result of a man- 
agement based on fairness, a proper 
division of responsibility and reward 
to those who assist in the elimination 
of waste 

\n alloy of low specific gravity, 
suitable for use in aeroplanes, torpedo 
boats and for other purposes where 
an alloy of light weight is required, 
has been patented in the United States 
by Walter Rubel, of Berlin, Germany. 
The proportions recommended by the 
inventor follow: Magnesium, 94.99 
per cent, and zinc, 6.1 per cent. 
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New. Method of Heating Crucibles 
With Gas 


By John B. C. Kershaw 


The application of gaseous fuel 
to the heating of crucible and oth- 
er forms of furnaces for melting 
and refining metals and alloys, will 
undoubtedly receive an immense im- 
petus, if all the advantages claimed 
for the new method of surface or 
flameless combustion can be realized in 
practice. 

It is, of course, no new discovery 
that under suitable conditions an ex- 
plosive mixture of a combustible gas 
and air can be burned without any 
flame and with the production of a 
high temperature. Sir Humphrey Davy 
discovered this method of combus- 
tion nearly 100 years ago, but it has 
not been applied industrially until 
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FIG. 2~SECTIONAL VIEW OF 
A MUFFLE 

today. This new method of applying 
gaseous fuel to heating purposes may 
effect as great a change in our present 
methods of heating as the introduc- 
tion of the incandescent gas mantle 
effected in the gas lighting industry 
ten years ago. The same principle, 
namely, incandescence, is common to 
both systems. In the one light is 
radiated from a glowing mantle of 
special construction and materials, in 
the other heat is radiated from a 
glowing bed of refractory material, 
specially prepared and _ graded into 
suitable sizes. Prof. Bone, of the 
Leeds (England) University, and C. 
D. McCourt, are the investigators 
who claim to have solved the diffi- 
culties attendant upon the industrial 
applications of this method of heat- 
ing. The Radiant Heat Syndicate 
has been formed in Leeds, to develop 
and exploit this new system and an 
experimental furnace and boiler have 
been erected at Armley, near Leeds, 
where tests have been made and dem- 
onstrations have been given with the 
new process during the present year. 
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It is the purpose of the writer in 
this article, to discuss the application 
of the system to one purpose only,— 
namely,—the heating of crucible and 
muffle furnaces used for melting and 
refining metals, although the method 


is applicable to steam-raising and 
other purposes. 
Description of the Furnace 
The new gas-heated crucible fur- 


nace depends upon the flameless com- 
bustion of a mixture of gas and air, 
in calculated proportions, in a bed 
of highly refractory granulated ma- 
terial, surrounding the crucible which 
is to be heated. Fig. 1 is a section 
through a tilting crucible furnace of 


this type. The mixture of gas and 
air—the latter being present only 
in slight excess of the proportion 
calculated to yield perfect combus- 


tion—is.injected by a blower through 
the narrow orifice in the base block 
of the furnace. As it impinges upon 
the incandescent bed of refractory 
material, combustion is almost in- 
stantly completed without any flame, 
and the heated products of combus- 
tion, as they pass away in an up- 
ward direction through the granular 
material surrounding the crucible, are 
rapidly deprived. of their heat. The 
result is, that the bed of material 
is maintained at a high degree of 
incandescence and that chiefly by 
radiation, but also partly by con- 
duction, this heat is imparted to the 
crucible. By varying the rate of com- 
bustion of the gas mixture and the 
proportion of air, perfect control is 
maintained of the temperature of the 
crucible and its contents. 

The speed at which the gas mixture 
is blown into the combustion zone 
of the furnace must, of course, be 
greater than the rate at which the 
explosive wave is propagated through 
the mixture, otherwise the phenom- 
back-firing will 
This speed can be varied, either by 
altering the pressure under which the 
gas is supplied to the mixing cham- 
ber of the furnace, or by altering the 
size of.the orifice in the furnace bot- 
tom. The proportion of air admitted 
to the mixing chamber can also be 
varied at will by regulating the air 
opening of the mixing chamber. Three 
checks upon the temperature can thus 
in this heat- 


enon known as 


be exercised system of 
ing. 


Muffle Furnace 


Fig. 2 shows a muffle furnace ar- 
ranged for the application of gas 
heating by flameless combustion. The 
upper limit of temperature attainable 
with this system is about 1,500 degrees 
Cent. The highest thermal efficiency 


occur. 
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(95 per cent) is obtained under these 
conditions, for the mixture of gas 
and air is then almost in theoretical 
proportions, and there is no unneces- 
sary surplus of air being raised to 
this high temperature. Dr. Bone has 
pointed out that the great difficulty 
during the preliminary trials of the 


.process has been to find a material 


which can withstand the temperature 
attainable. The system is applicable 
to all combustible gases, including 
the waste gases from coke ovens and 
blast furnaces. The broad advantages 
of this system of heating are, that a 
considerably higher temperature and 
efficiency are obtained than by the 
ordinary methods of heating by gas, 
and that the control of the tempera- 
ture and heating effect is simple and 
instantaneous. 


The Tin Pest 


That tin, one of the the 
metals, is subject to what is similar to 


cleanest of 


an infective disease, is a fact well known 


to metallurgists and in an address on 
“The Allotropy of Metals”, delivered be- 
fore the Faraday Society of London, 


Eng., Prof. Cohen treats of this phenom- 
enon and shows how the plague or pest 
of tin, as he well terms it, can be pre- 
vented and cured. He stated, in part, 
that 40 or 50 years ago, the decay of tin 
was first recognized and occurred in the 
case of some organ pipes in the castle 
church of Zeitz, Prussian Saxony. The 
phenomenon was next noticed at St. 
Petersburgh in 1868, some 
blocks of bright, white Banca tin, 
which had been kept in the custom 
house sheds during the winter, had 
turned into a dull gray powder and 
had begun to crumble. On investiga- 
tion it was ascertained that the case 
was not isolated, but was due to the 
exposure of the metal to cold. 

The attention of Prof. Cohen was 
first drawn to the matter when a badly 
corroded block of tin was returned by 
a Moscow firm, because an adultera- 
was The 
found to be very pure, containing not 
more than 0.05 per cent of impurities. 
In his experiments with this material 
Prof. Cohen found that the case of 
white and gray tin is much the same 
as that of ice and under-cooled water. 
Below its normal freezing point, wa- 


where 


tion suspected. tin was 


ter can exist in two modifications, the 
stable modification or ice, and the 
metastable condition of carefully un- 
der-cooled water and by a number of 
experiments given in detail in the ad- 
dress, Prof. Cohen demonstrated that 
this decay of tin was entirely caused 
by low temperatures. According to 
the theory he evolved, all tin should 


ws 
— 


turn gray when the temperature falls 
below 64 degrees Fahr., and investi- 
gation showed that this was the case, 
but that the change proceeded very 
slowly at ordinary temperatures. At 
23 degrees Fahr. the change was very 
marked as shown in the case of a 
block of good Banca tin placed in con- 
tact with gray tin, while another block 
kept at a temperature of 59 degrees 
Fahr. was not badly corroded 
eight years. 


after 


Beginning of Deca 

The decay or transformation starts 
from the particle of gray tin in the 
Same manner as a small crystal of 
ice dropped under-cooled water 
will become the nucleus of crystalliza- 
tion. 


into 


In a similar manner, every par- 
ticle of gray tin becomes a center for 
the formation of more gray tin, the 
transformation proceeding very slow- 
ly in the dense metal, the particles of 
gray tin acting like the germ of dis- 
ease, and in this sense it may be said 
that the tin is infected and that all 
tin is liable to infection with the tin 
disease or tin pest. In the cold gal- 
leries of museums where tin coins and 
art objects are kept, the danger of 
tin infection is particularly great and 
the disease is found to be very prev- 
alent. The disease does not appear to 
affect alloyed tin and in what manner 
the presence of other metals confers 
immunity is not at present understood. 
The discussion on this point developed 
the interesting fact that terne plates, 
whose coating consists of a lead and 
tin alloy, give good service in refrig- 
erating plants, while tin plates always 
fail. 


Storage of Tin 


It is doubtful whether lead is sub- 
ject to a similar disease as tin, but it 
stated that Canadian architects 
distrust roofs built of iron, glass and 
lead, as the cold is believed to affect 
the lead. Whether lead is affected 
or not, it is certain that pure tin is 
especially liable to the tin pest. The 
gray tin is not oxide, although it con- 
tains some oxygen, as’ naturally it ox- 
idizes more readily than the compact 
white tin. This oxidation may prevent 
the ready re-conversion by heat of the 
gray tin into ordinary white tin, but 
refusion of the gray tin with the ad- 
dition of some carbon to reduce the 
oxide always yields good white tin 
again. The conclusion to be drawn 
from the investigations of Prof. Co- 
hen are that tin should not be stored 
for any length of time in places where 
it will be subjected to very low tem- - 
peratures. 


was 











Test Results of a Sand-Blasting Machine’ 


A Discussion of an Interesting Series of Experiments Made 


Under the Actual Conditions of Commercial Practice 


HIS paper gives the records, re- 
sults and conclusions of a series 
of quantitative tests of a 


blasting machine, under 
conditions of commercial 


sand- 
the actual 


practice, 


which were made by David H. Ebin- 
ger and Robert A. Frevert, of Co 
lumbus, under the direction of the 
author, as their thesis for the de- 


gree of mechanical engineer from the 
Ohio State University in 1910. As 
it was evident that a complete solution 
of the problem of securing quantitative 
results under such conditions was im- 


of the sand and of the compressed air 
of the blast; (+) the proportion of 
sand to air; (7) differences in com- 
mercial machines. 

The conditions of this set of tests 
were as follows: 


The material was pieces of cast iron 
which had been broken as test bars 
for transverse tests. They were 2 x 
4 inches in cross-section and from 15 
to 25 inches long. They had been cast 
diagonally on edge in one mold from 
one ladle of machinery iron. 

Their rough surfaces were as uniform 
as were the bars themselves. 
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scribed. The compressed air was 
passed through a separator to relieve 
it of moisture from the atmosphere 


and oil from the compressor. 

No attempt was made to regulate and 
adjust the proportion of air to sand. 
All tests were run with the regulating 
valve wide open. 

No comparisons 
operations or 
machines on 


were made of the 
results from different 
the market. 


Upon the three remaining variables, 
the pressure, the angle between 
the surface of the work and the nozzle, 
and distance from the work, the 
quantitative experiments were made. 


air 


its 
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FIG 1—THE REGULATING AND 
VALVES ARE SHOWN AT X,. AND 
MIXING CHAMBER FOR AIR 
selves in such a problem were as 
sumed to be constant: (a) the ma 
terial to be sand-blasted; (b) the 
character of its surface; (c) the air 


pressure best to use with each of these 


materials and conditions; (d) the size 
of the nozzle for different classes of 
work; (¢) the angle to the surface of 
the work at which the nozzle should 
be held; (f) the distance from 
the work at which the nozzle should 
be held; (9g) size, sharpness, kind, 


character, uniformity of size, and clean- 
liness of the sand, and the number of 


times it has been previously used for 
sand-blasting; (/1) the relative dryness 
*Presented betore the \met Society of 


Mechanical Fngineers. 
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TROLLING 
iS’ THE 
SAND 


FIG. 2—LOCATION 


face of the nozzles, and to bring them 
all exactly to the same condition, sand 
was blown through each for two 
minutes previous to starting the tests. 
No tests have yet been made with other 


sizes of nozzles. 

Ihe sand used was Cape May grit, 
new, hard, sharp, clean, free from 
clay, and was such: as is commonly 
used by the trade. It was obtained 
from a large storage bin in the works. 


It was thoroughly dried in a Pangborn 
sand dryer, shortly before being used. 
Great care was taken to avoid over- 
heating it and so destroying its strength 
and cohesion. The sand was_ then 
passed through a No. 8 mesh screen. 
After use in the machine, it was 
weighed, sifted, reweighed and discard- 
ed. New sand was used for each 


test. 


[he sand was. dried as_ de- 


AND 


\RRANGEMENT OF APPARATUS 


these 
installed 
cast 


was used for 


recently 


tests. It 
for 


had been 
use in sand- 
blasting iron ware before enam- 
eling. It consisted of one sand-blast- 
ing machine, made by the Thomas W. 


Pangborn Co., Jersey City, N. J., hav- 
ing a sand capacity of 4,000 pounds 
per charge. It was provided with a 


moisture separator, pneumatic sand sep- 


arator, dust catcher and exhaust fan. 
The air was compressed by an air 
compressor, having a capacity of 138 


cubic feet of free air per minute, and 
driven by opposed gas 
25 horsepower capacity. 
Fig. 1, X, shows the regulating and 
controlling valves, and Y is the mix- 
ing chamber the 


an engine of 


for air and sand 
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5 and 6 graphically show the results 
obtained. 
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The compressed air coming from 
the compressor, enters the moisture and 
oil separator at the left of the ma- 
chine, passes through the air regulator, 
a, Fig. 1, which has an indicator handle 
working over a graduated disc, enters 
and passes down through the cylinder, 
b, inside the machine, then through 
the air ports in the piston, c, and 
engages the entering sand. The ports 
in the top of the cylinder, one of 
which is shown, deliver the air to the 
sand chamber, so as to maintain equal 
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pressure above the sand and to assist 
in insuring uniform flow. The sand- 
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MACHINE 
Nozzle Hose to Machine 
ceanms tN, it is projected upon the casting to be to the ends of a water manometer. 
me OF tn sand-blasted. The difference in the levels of the 
aoe The air used was measured by a_ liquid in the two legs of the mano- 
a y pitometer placed ‘horizontally in. a run meter indicated the difference between 
P44 of straight 1'4-inch standard welded the dynamic and static pressures, and is 
- Bt zal pipe in the main air line, and located at a measure of the velocity head in 
Sand Cateher J 2nd PH a distance from any fitting. The open- inches of water. From the formula, 
ing, % inch in diameter, of the dy- w = 2gh, the velocity of the air in 
aa oe namic tube faced the current of air the pipe was calculated. Deducting 
i se from the receiver tank. The end of the area of the dynamic tip from the 
the static tube was trimmed off flush area of the opening in the pipe, gave 
FIG. 3—SAND-BLASTING ROX AND with the interior of the pipe The the net area of the air pipe. The co- 
SAND CATCHER tubes were connected by '-inch pipes” efficient of discharge was taken as 
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0.91. To remove the moisture that col- 
lected in the tubes, valves were placed 
in each of the tubes above the mano- 
meter, and pet cocks placed in the tubes 
directly above the valves. This ar- 
rangement permitted the blowing out 
of each tube before taking a reading 
of the pitometer. The temperature of 
the air in the line was taken just be- 
fore it entered the stop valve at the 
machine. Calibrated pressure gages in 
the line and at the machine gave the 
desired pressures. 

To collect the sand used during each 
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The scale 
fore each 


was carefully balanced be- 
weighing. 

In each test the 
first brought to a uniform condition 
by discharging a blast of sand and 
air through it for two minutes under 
a constant blast pressure. The test bar 
was weighed and placed in position in 
the closed hopper box. The nozzle was 
then set by scale for its distance from 
the test bar and by bevel protractor 
for its angle with the surface of the 
test bar. The air regulator, a, Fig. 1, 
was kept wide open during the tests. 


new nozzle was 
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closed box with a hopper bottom and chine was secured and maintained con- 
a shelf at one end to support the test stant by adjusting the stop valve in 
bar was prepared, as is shown in Fig. the supply pipe to the moisture sep- 
3. The sand discharged during a test arator. After starting the air blast 
was collected in the hopper, removed, and carefully adjusting the valve to 
and weighed as total sand used. It was maintain a constant pressure at the 
then sifted, and again weighed, thus machine, the sand-controller handle, d, 
giving by difference the amount of was moved to its open position at th 
sand rendered useless by the test, and instant of starting, thus allowing sand 
the amount of sand that might be used to flow into the mixing chamber and 
again in commercial practice. It was be forced by the blast of air out 
not again used in these tests. through the nozzle and against the 
The test bar was held in a vertical test piece. Readings of the temperature 
position in the sand-blasting box. Be- and pressures of air on the main line 
fore and after blasting, it was care- and at the machine were taken at reg- 
fully weighed on a platform scale of ular intervals of about two minutes. 


250 pounds capacity by quarter ounces. 


In closing down the machine at the end 
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of a test, the sand valve was first 
closed and then the air valve; the test 
bar was weighed, and the difference of 
the two weights gave the amount of 
iron removed; the sand _ discharged 
was weighed, sifted and again weighed. 

Starting at 20 pounds corrected pres- 
sure at the machine on the first test, 
and increasing by 10 pounds up to and 
including 70 pounds pressure, the vari- 
ation in the effectiveness of the blast 
due to increase of pressure was ob- 
tained, with the nozzle set at 45 de- 
grees and at 8 inches from the test 
bar. 

In the series of tests, a constant pres- 
sure of 60 pounds was maintained at 
the machine, and the nozzle set at 
8 inches from the test bar. The an- 
gle was varied from 39 to 90 degrees. 
The effectiveness of these angles of 
blast was in this way obtained. 

In the third series of tests, the dis- 
tance of the nozzle from the test piece 
was varied, the angle being set at 45 
degrees and the air pressure main- 
tained constant at 60 pounds. 


Observations 


It was noted that with no sand flow- 
ing, the quantity of air flowing approx- 
imated the theoretical discharge for the 
nozzle. On turning on the sand, the 
quantity of air flowing immediately 
decreased; and when the sand was on 
full, the amount of air discharged was 
only 40 to 50 per cent of the original 
quantiity. 

With constant air pressure and with 
the sand-controller lever in its on full 
position, on account of its variation in - 
the openings of the sand and air ports 
of the machine, about 30 tests were 
required to be made in order to get 
even fairly concordant results for the 
pounds of sand discharged per 100 
feet of free air flowing per 
For constant pressure, varia- 
the pitometer readings were 
due to the variations in the sand flow- 
ing. As the quantity of sand decreased, 
the velocity and quantity of air in- 
creased, but the quantity of sand dis- 
charged per pound of removed 
also decreased. It would that 
further experiments might prove that 
at other angles than 30 degrees, and 
at other distances than 8 inches, and 
at other pressures than 60 pounds, less 
sand would be used per pound of iron 
removed if the 
open so 


cubic 
minute. 
tions in 


iron 
seem 


sand-regulating valve 

much. This would 
make the energy of the individual grain 
of sand greater and its blasting effect 
larger. 


was not 


Furthermore, there would be 
less piling up of the sand on the sur- 


face being sand-blasted. 
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From these quantitative experiments 
on a cast iron test bar for these three 
variables, within the limits used, the 
results graphically shown in Figs. 4, 5 
and 6, are as follows: 


Results 


For a constant distance of 8 inches, 
and at a constant angle of 45 degrees, 
betwen the nozzle and the test bar, the 
equivalent amount of free air delivered 
per minute, the iron removed, the sand 
discharged, and the sand used up per 
100 cubic feet of free air flowing per 
minute, vary directly with the pressure; 
the per cent of usable sand remaining, 
and the amount of sand discharged per 
pound of iron removed vary inversely 
with the air pressure in the machine. 
This is shown graphically in Fig. 4. 

With a constant pressure of 60 
pounds in the machine, and a fixed dis- 
tance of 8 inches from the nozzle 
to the test bar, the largest amount of 
metal was removed, and the least 
amount of sand was required to do it, 
when the angle between the nozzle and 
the surface of the work was from 40 
to 60 degrees; Fig. 5. 


With a constant pressure of 60 
pounds in the machine and a constant 
angle of 45 degrees between the noz- 
zle and the surface of the test bar, 
the largest amount of metal was re- 
moved, and the least amount of sand 
was required to do it, when the dis- 
tance from the nozzle to the work 
was about 6 inches, Fig. 6. 


With a constant pressure of 60 
pounds and a fixed distance of 8 
inches from the nozzle to the test bar, 
the amount of sand used varies as the 
directness of the blast. 


With a constant pressure of 60 
pounds, and a constant angle of 45 
degrees between the nozzle and the 
test bar, the amount of sand _ used 
varies inversely with the distance of 
the nozzle from the test bar, Fig. 6. 

For a constant angle of 45 degrees, 
and a fixed distance of 8 inches be- 
tween the nozzle and the test bar, 
twice as much metal was removed at 
56 pounds pressure as at 2) pounds; 
at 64 pounds as at 30 pounds, and at 
72 pounds pressure as at 40 pounds; 
Vig. 4. 

With a constant pressure of 6 
pounds and a constant distance of 8 
inches between the nozzle and the test 
bar, over 20 per cent more metal was 
removed with the nozzle held at 45 
degrees than at 90 degrees to the 
test bar. 

With a constant pressure of W& 
pounds and a constant angle of 45 de- 
grees between the nozzle and the test 
bar, 60 per cent more metal was re- 
moved when the nozzle was held at 
6 inches than at 10 inches from the 
test bar. 

Unless it can be shown that the ex- 


tra cost of compressing 100 cubic feet 
of free air per hour to a pressure of 
70 or 80 pounds per square inch ex- 
ceeds the cost to compress it to 30 or 
40 pounds by the cost of an hour of 
labor (25 cents), the higher pressures, 
delivered at an angle of about 45 de- 
grees, and at a distance of about 6 
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inches from the work, are to be pre- 
ferred for the sand-blasting of cast 
iron. 


An Uncommon Job for the 
Foundry 
By J. F. Buchanan 
Foundry work, as a branch of engi- 
neering, is seldom esteemed or awarded 
the high place it deserves among the 
constructive arts. Possibly this is_ be- 


wn 
uw 


the forge, but on the grounds of 
economy in supplying heat and ex- 
pediency in handling, it is frequently 
done on the foundry floor. 

A brief description will make clear 
the method of procedure. A hole is 
dug to receive the crank, in which it 
is levelled before being filled in again 
with sand. An open sand mold is 
formed around the web which is to 
be expanded. The dimensions of this 
mold are proportioned to the distance 



























































FIG. 1—ENGINE CRANK BUILT UP OF FIVE FORGINGS 


cause the bulk of our modern foundry 
work is mechanical in character and 
consists of repetitions. From an engineer- 
ing standpoint the adaptability of foun- 
dry work is best seen in some shop at- 
tached to an engineering establishment 
on the seaboard, or on foundry floors 
that are not used exclusively for the 
production of molds. 

Such operations as babbitting, burn- 
ing-on, thermit-welding, or expanding 
metallic bodies by the heat derived 
from molten cast iron, do not come 
under the heading of foundry work 
in the ordinary sense. Yet, there are 
many places where the practical fea- 
tures of engineering are materially 
advanced by such work being under- 
taken in the foundry. An applica- 
tion of the last mentioned process, 
the expansion and separation of mas- 
sive pieces of machinery, that may 
have been shrunk or driven together 
in sections, may be new and there- 
fore interesting to some foundrymen. 

The example that we select is one 
that should be familar to every one. 
Fig. 1 illustrates the elevation and 
plan views of a built-up crank, con- 
sisting of five separate forgings. The 
crank plays an important part in di- 
recting the forces which propel the 
machinery, and should a flaw develop 
in any of the parts, or if it were nec- 
essary to alter the angle of rotation, 
which is regulated by the position of 
the webs, the work of expanding the 
webs and releasing the studs, A B C, 
Fig. 3 would become an_ engineering 
repair. No doubt the work of heating 
and separating such a crank into its 
five components rightly belongs to 


the heat is required to penetrate. For 
a large crank—and some marine en- 
gine cranks are very massive—it is 
better to divide the mold into sec- 
tions by means of iron plates, prev- 
iously claywashed and warmed, Fig. 
Z. Into each of these mold sections 
cast iron is poured. The heat travels 
steadily from the outside toward the 
center, until, on close observation, the 
pin, A, Fig. 3, is seen to be free. 
The foundry crane being already in 
position to take a strain, the first 
part is gently taken adrift almost as 
soon as the cast iron has set. The 
remaining sections are separated by 

















FIG. 2—PLAN VIEW OF THE MOLD 


re-heating the process. There are two 
points of importance in carrying out 
this work. The first is, to pour into 
the mold just so much iron as is nec- 
essary to expand the web part while 
it sets. If too much metal is poured 
around the web the heat will travel 
before solidification takes place onto. 
the stud and expand it also, causing. 
it to stick and in this way prevent 
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the easy separation of the parts. It 


is also important to have the crank 


pin properly balanced so that when 
the pull is taken by the crane the 
sirain will be vertical. Again, if the 
strain were taken before the cast iron 


in the mold had set, and the stud was 
not free, there would be the danger of 
lifting the crank bodily and allowing 
the still fluid iron to come in contact 
with the steam generated by the heat 
passing through the damp sand. 

The itself, 
the two points already noted are the 


work is simplicity and 


keys to success. Figs. 2 and 3 show 
the 
the mold, with 
blank. Other 


simple, cheap 


elevation and plan of 
the 


applications of 


sectional 
shown 1n 
this 
suggest 
themselves to engineers and foundry 


mold 


process may 


men 
Tissiers Metal 
Tissiers metal is an alloy of cop 
per, arsenic and zinc, the propor 
tions usually being copper, 97 per 
cent; zinc, 2 per cent and arsenic, 
from 1 to per cent. This alloy is 


supposed to be a good bearing metal 


but as it cannot compete in that re 
spect. with any of the alloys com 
monly used, and particularly with 
the highly leaded metals, it has a 
very limited field of application. The 
use of arsenic in alloys is always 
attended with danger, as it is a very 


poisonous element, and while it is 


used to a limited extent in bearing 


alloys, there are other deoxidizing 
clements that can be substituted for 
it to good advantage. 


Newark Technical School's 
Foundry Course 
Che Newark Technical School. New 
ark, N.- J.; 
foundry 
those 


has added a course in 


practice, which is intended 


for engaged in work, 


whether as journeymen or apprentices 


foundry 


The instruction is largely in the form 
work, 
molds or 
being provided for, as it is 


of lectures, no practical such 


as the makine of 


cores, 


assumed 


that all applicants who are already 
engaged in foundry work are desit 
ous of improving their knowledge of 
the science and theory of foundry 
practice. For admission, the appli 
cant must pass an examination in 
elementary arithmetic The course 
covers two years and during the first 
year the classification and grading of 
pig iron is taught and includes a 


discussion of the influence of various 


constituents on its qualities and_ its 
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selection for different purposes. Lec- 


tures are also given on the crystalliza- 
tion and shrinkage of cast iron, and 
the calculation of weights of different 
kinds of 


castings and metals. Cupola 


practice is also taught. 
During the second year lectures 


on the following subjects are includ- 


ede in the course: Molding sands, 
varieties and uses; green and dry 
sand molding, liquid pressure’ in 


molds, blow-holes, segregation in 


castings, foundry facings, patternmak- 





ing, chill castings, selection of iron 
and design of chill, malleable cast- 
ings, testing of cast iron and alloys, 
brass foundry work and lectures on 
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RIG 5—SECTIONAL 
Pili: 


ELEVATION OF 
MOLD 


the metallurgy of iron. Lectures on 
foundry practice are delivered two 
nights a week and two nights are de- 


voted to drawing 


Shrinkage in Globe Valve Bodies 


V. W. Shed 
Ouestion We 


trouble 


are experiencing con 


siderable from = shrinkage in 


lol gt “ee ; é 
vlobe vaive bodies in sizes from 5 ta 


iJ inches. These shrinkage spots o¢- 


where the bedy and diaphragm 


join the nange. We have tried churn 
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ing at this point and find that the 
iron is sound where churned, but 
shrinks around the churned spot. We 
have used a chill at this point, but 


leaks occur in other places, nearly al- 
ways where the flange and body meet. 
the mixture we are using analyzes 
Silicon, 
1.72 per cent; sulphur, 0.10 per cent; 
0.43 per 


carbon, 3.44 per cent. 


approximately as_ follows: 


manganese, cent, and _ total 


trouble arises from 


the heavy section of metal where the 


Answer :—The 


body and diaphragm join the flange. 
This heavy section cools very slowly. 
To cause quicker cooling at these 
piaces it would be well to drive cut 
the that the 


heals projecting into the molten metal 


nails into mold sa nail 
would cause rapid cooling in the heav- 


Py using a higher silt 


ier sections. 
con and phosphorus mixture it might 
. the metal fluid 
diminish — the 


This can be done by 


”% possible to keep 
longer and thereby 
shrinkage spots. 
using a pig iron containing from 5 to 
6 per cent silicon and 2.50 to 3.00 per 
About 10 


added to 


cent phosohorus, 


metal 


per 
the charg 


cent 
of this 
would tend to remove this tendency 
to shrinkage Rv 


results 


spots. raising the 


silicon alone, good may be 
This can best be done by using 
Outerbridge’s method of adding 


the ladle. 


had. 
\. E 


powdered ferro-silicon in 


Manganese Bronze 


In a formula for making mangan- 
ese bronze, recently patented, Jesse L 
Jones, of the Westinghouse Electric 
& Mfg. Co., Pittsburgh, specifies the 
use of either a high speed or a 
magnet steel, in place of the wrought 
iron generally The composi- 
tion of self-hardening steel is approx- 
imately as Iron, 80 


per 


used. 


follows: per 


cent; tungsten, 18 


chromium, 


cent, and 


two The com- 
steel is usually 
iron, 95 per cent, and tungsten, five 
per cent. The bronze is 
the use of a hardener of the 
High speed 
steel, 6214 per cent; tin, 30 per cent, 
and 74 


per cent. 


position of magnet 
manganese 
made by 
following composition: 
ferro-manganese, cent. 
To make the bronze, 51 
to 64 per cent of copper is melted in 
one crucible, and from six to 15 per 
cent of the 
in another 


per 
manganese 


hardener is 
pot. The molten ,hard 
added to the copper, after 
which the alloying metals are added, 
as follows: Zinc, from 35 to 45 per 
cent; tin, from 1-6 to three per cent, 
and aluminum, from 1-6 to eight per 
cent. 


melted 


ener is 
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A Few Pointers on Nickelplating 


O KEEP pace with the advance 
T of mechanical and electro-chem- 
ical processes, every progressive 
plater finds it necessary to devote a 
portion of his time to the perusal ot 


literature relating to his art. To re- 


main satisfied with present accom- 


plishments is not in accordance with 


the accepted standard of American 
enterprise. By constant application to 
his chosen profession the thinking 
man rises to a higher plane and 
strives for greater achievements. That 
this and succeeding articles may 


prove of some benefit to fellow plat- 
ers, they will be confined to a discus- 
sion of the practical side of the mod- 
ern process for the electro-deposition 
of metals and kindred 
not intended to introduce 
detail or to enter into a 
complete account of the chemistry of 
electrolysis, but interesting topics will 
be discussed as 


finishes. It is 
minute 
scientific 


comprehensively as 


experience and careful investigation 


will permit. 


Nickelplating 


As nickelplating is carried on to 
a greater extent by manufacturers in 
connection with their other processes 
than any other branch of electro-plat- 
ing, this devoted to the 
electro-deposition of nickel. The 
quality of nickelplating in this coun- 
try at the time is much su- 
perior to the product of only a few 
years ago. Several 


article is 


present 


great improve- 


ments in electro-deposition and the 
process of cleaning preparatory to 
the actual plating have been intro 
duced, resulting in better color and 
more adherent deposits. These im- 
provements are due to the combined 
efforts of the plater, manufacturer 


and supply house. When barrel plat- 
ing was first attempted the idea was 


ridiculed; today the rotating plating 
machine is used for plating 75 per 
cent of the small work turned out 


of the plating plants throughout the 
world. The manufacturer 
necessary to 


found it 


produce and finish his 


ware at a lower machines 


effected 
economies. 


cost and 
that 


manufacturing 


were introduced have 
great 


Ten years ago the electro-cleaning 


By Seymour W Rowsbar 


method was not generally known and 


was regarded by many as a secret 
process. The average scouring tank 
contained only one compartment, 
which permitted the contaminated 
rinsing water to be carried easily 


to the plating bath. As copper-plat- 


ing before nickeling was more prev- 
alent at that time than at present, 
this had a tendency to produce con- 
ditions in the nickel bath that, con- 
sidering the average plater’s knowl- 
edge at that time, were, to say the 
least, very perplexing. Today the 
elettro-cleaning process is an ac- 


knowledged labor-saver and the scour- 


ing tank is divided or a tank 


con- 
taining clean, running water, is used, 
especially for the final rinsing. The 
quality of anodes has been greatly 


improved, thereby aiding in producing 


a whiter metal. The shape of the 
anode also has received careful con- 
sideration and the quality and uni- 


formity of the deposit has been won- 
derfully improved thereby. The plater 
has studied 
discarded 
old 
the 
monster—the 


and 
the 


Today 


experimented and 


has 
the 
only 


superstitions of 


school. there exists 
that 


SCCKVE [ 


shadow of heinous 


pliter’s 
exist today as in the past, 


as complicated, but the fact, 


Formulas 
some just 
neverthe- 


less, remains that some of our best 
nickelplating is being done in baths 
consisting only of the double sul- 
phate. One plater may use. single 


salts to tone up his solution; another 


obtains the same results by 


dicious use of the electric 


the ju- 


current and 


carefully avoids a depleted condition 
of his solution; one plater will drug 
his solution with sal-ammoniac, sodi- 


um chloride or ammonium sulphate 


to improve the conductivity, whil 
others carefully avoid these chem- 
icals. Boracic acid is used today in 
large quantities by platers, who a 


few years ago, scorned the idea. They 


have either experimented to satisfy 


their been 


the 


own curiosity or have 


compelled to obtain 


adopt it to 
results demanded. 


Liquid ammonia, which at one time 
was used extensively, has at last been 
recognized as one of the chemicals to 
be avoided, unless the plater is 


versant 


con- 


with its use and reactions in 


a nickel solution. The use of a four 
or five-volt current with the old 
style, flat anodes and _ concentrated 


solution, were conducive of many dii- 


ficulties. Today, 1% to 2% volts, 
anodes of any shape to meet the de- 
mands of a particular line of work 
ind a solution maintained at consid- 


erably lower specific gravity than for 


merly, have greatly minimized the 
complexities of the plating depart- 
ment. Yet there are arising con- 
stantly new difficulties to overcome, 
new problems to solve and to meet 
them squarely we must be ever on 
the alert. 


Liquid Ammonia 


In one respect, the platers of today 


are deplorably deticient. They are 
not thorough enough. Our _prede- 
cessors possessed the same fault and 


we have not improved greatly. Thor- 
oughness and 
with 


should be 
when 


simplicity 


coupled cleanliness 


con- 
sidering a problem in the electro-dep- 
osition of metals. If we 
the full our labors 
we should inquire into the why and 


expect to 


reap benetits of 


wherefore of this and that more 
deeply. The chemicals used in elec- 
tro-plating and coloring are partic- 


ularly susceptible to adulteration and 
it is generally the 
the 


cept 


within powers of 
foreman 


the 


plater to 
material 


reject or ac- 
used. 

Automobile manufacturers now favor 
the nickel finish and the quantity of 
work offered 


cases, 


and, in some 
handled in the 
While the 
essential points of nickelplating auto- 
mobile parts is 
work, in many 


equals, 
that 
days of the bicycle craze. 


exceeds 


similar to bicycle 


ways it is easier of 
accomplishment. shield 
were plated after 
the This entailed 
extra expense and loss of time. These 


frames are now plated without remov- 


Glass wind 


frames formerly 


removing glass. 


ing the glass and are successfully 
finished by exercising ordinary care. 


Radiators regarded a failure 
seven times out of ten, but today the 
average plater considers a failure an 
exception. 


were 


The nickel solution which is work- 





8 


ing constantly and near its capacity, 
attention. it ‘the 


cleaned, 


careful 
are not 


requires 
anodes 
attention should be given to the con- 
ductivity of the bath and to the main- 


frequently 


tenance of the solution at a specific 
gravity of not less than five degrees 
3aume for rapid heavy deposits. If dou- 
ble salts, sal-ammoniac or ammonium 
sulphate have been used to increase 
the conductivity, the nickel will have 
a dark tone and _ will 
a silvery whiteness. 
are liable to 
ties, 


ammonium 


not 
Ammonium salts 


possess 
contain various impuri- 


when the cheaper 


their 


particularly 
used in 
this 


sulphate is 


manufacture. To avoid and to 


produce a close-grained, 
hard deposit, 
white and tough, use only single salts 
(sulphate of nickel). For a 300-gallon 
solution dissolve 20 the 
single salts in 10 gallons of hot wa- 
ter. Introduce as much metal into the 
bath as would be contained in 55 or 
60 pounds of double salts free from 
the impurities. The bath 
quires clearing and the, conductivity 
is increased as_ follows: 


non-porous, 


which is beautifully 


pounds of 


then re- 
Two and 
one-half pints of 26 per cent’ liquid 
ammonia is well-stirred into the solu- 
tion; 
acid are 
and to 
ing an ammonia salt which increases 
the conductivity of the solution. After 
thoroughly stirring the bath it should 
be allowed to settle. when it is ready 
for use. This method of procedure 
insures purity of the chemicals, the 
results are certain, the expense is no 


15 ounces of C. P. sulphuric 
added to 


take up 


clear the solution 


the ammonia, form- 


greater than any other methods and 
the invigorated condition of the bath 
is apparent upon first trial. 
centage of nickel introduced can be 
controlled, which is impossible when 
low grade double salts are used. 


The per- 


Operating the Nickel Bath 


In operating this bath and to main- 
tain it in constant working condition 
it is advisable, though not actually 
necessary, to use both rolled and cast 
nickel anodes, the proportion being 
two cast or possibly three cast to one 
rolled anode. If, after the 
bath some time, it is inclined to be- 
come acid, the remedy is the use of 
more cast anodes. If the bath 
a tendency to become alkaline, the 
number of rolled anodes may be 
increased to aid the formation of sul- 
phuric acid to neutralize the ammonia. 
As the specific gravity of rolled nickel 
is 9.3, and cast nickel 8.3, it natur- 
ally follows that the current will at- 
tack the cast anode more strongly 
than the rolled; therefore, better re- 
sults will be obtained by hanging the 


working 


has 
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rolled anodes toward the ends of the 
cathode rod, placing the cast anodes 
the center. If the anodes have 
a hard, glazed surface it is advisable 
to sand blast them or to remove a 
portion of the outer crust by lightly 
going over the surface with an emery 
wheel. 


near 


The Anodes 


If the density of a nickel bath is 
the use of rolled 
usually can be dispensed with en- 
tirely; but if the bath is above the 
usual density and is operated as a 
still solution, the use of rolled anodes 
will be found to be a wonderful aid 
in avoiding the troubles many platers 


kept low anodes 


experience in regulating a nickel solu- 
tion. As the nickel anodes on the 
market today are cast 85 per 
cent pure nickel and 15 per cent alloy 
to 95 cent pure nickel and 5 
per cent alloy, there is a wide range 
which to best 
for any particular class of 
The alloy consists of iron and 


from 
per 


from select an anode 
adapted 
work. 

tin, the percentage of iron being the 
Cobalt is present in 
small quantities, as it is a commercial 
impossibility to eliminate it entirely 
the nickel. A portion of the 
iron is carried the cathode 
and becomes part of the deposit, 
rendering it whiter than pure nickel. 
The greater proportion of the iron is 
precipitated to the bottom of the 
tank where it accumulates in the form 
sulphate of iron, the mud 
or slime being composed of iron, tin, 
carbon, etc. If at any time the iron 
in the deposit becomes troublesome, 
the work 
muriatic 


greater. very 


from 
over to 


of basic 


can be dilute 
acid after being removed 
from the bath, rinsed well and dried 


as usual. 


dipped in 


The use of 95 per cent pure nickel 
anodes in a bath, such as just men- 
tioned or of insures 
production of a lustrous deposit 
liable to tarnish as readily as 
containing 


equal quality, 
the 
less 
a bath 
lower percentage of 
operated in an_ alkaline 
We believe that the 85 
cent nickel anode is the 
direct course of many cases of serious 
trouble from occluded hydrogen. The 
iron content, although small, has a 
tendency to render the deposit very 
brittle if a great current 
used, as in stove work. 


when obtained in 


anodes with a 
nickel 
condition. 
or 8&7 


and 


per 


density is 
If, however, 
a lower current density is maintained, 
this is not the case. This applies only 
to still solutions, as the deposit from 
agitated solutions is quite free from 
this defect, the hydrogen gas being 
removed before doing any harm. 
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When plating plumbers’ hardware 
or any composition of metals in which 
tin is used, trouble is often experi- 
enced from peeling deposits. We have 
seen the same results on stove parts 
when milled or tumbled in a dirty 
tumbler previously used on_ black- 
leaded parts and as oxides formed 
on the polished surface when im- 
mersed in the cleaning bath are only 
partially removed, the use of cyanide 
potassium in such cases is of no avail. 
A 3 to 5 per cent solution of hydro- 
chloric acid in water will remove the 
oxide very readily and has the ad- 
vantage of being practically harmless 
and inexpensive. 

Filter Bag 

When a nickel solution becomes 
poor in metal the deposit is quite lia- 
ble to peel on account of the rapid 
evolution of hydrogen. Frequently, 
platers have sought the cause of the 
trouble elsewhere or have attributed 
it to other reasons. In plating rooms 
where the amount of work is con- 
stantly kept equal to the capacity of 
the solutions, every hour counts and 
many platers operate solutions in a 
dirty condition under such circum- 
stances, because of a lack of time 
to filter them properly. When operat- 
ing at capacity, the following sug- 
gestion can be adopted to advantage: 
Procure sufficient factory cotton to 
make a ‘bag nearly the size of the 
tank. This is placed inside of the side 
rows of anodes and extends 1% inches 
above the tank bottom. This bag 
is tacked to a frame the size of the 
top of the tank. If three rows of 
anodes are used remove the center 
row and place the frame in position, 
allowing the bag to drop inside of 
the tank. The center row of anodes 
is then replaced. Any foreign mat- 
ter from the anodes will remain out- 
side of the bag and the active por- 
tions of the solution will remain clean, 
being protected by the bag. The ra- 
pidity of deposit will not be affected 
nor will there be any change in the 
solution, as the bag merely acts as 
a filter. 


Germany’s Bronze Powder Industry 


Nuremberg is the center of the 
bronze powder industry of Germany, 
according to a recent consular report. 
The annual value of the product is 
about $3,000,000 and the number of 
workmen employed aggregate 1,200. 
The raw materials used in the manu- 
facture of the better grade of bronze 
copper and zinc. For 


powder are 
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cheaper grades, various kinds of metal 


scraps, from the toy and other fac- 
tories, are mixed with these two basic 
metals. 


The alloy, which is merely 


is made in graphite crucibles, 


brass, 
and is run into ingots about 5¢ inch 
thick and 12 inches long. The ingots 
are flattened by power hammers and 


are rolled under great pressure until 
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they are extended into metal ribbons. 
While undergoing operations 
the metal is annealed wood-fired 
furnaces to overcome brittleness, and 
rolled, into strips 
yards These strips 
and are subjected again 
This 
annealing, 


these 
in 
cut 


after being is 


about two long. 


are bundled 


to the is 
by after 
the bundles hammered 


The metal in the form of thin 


hammering process. 


followed another 
which are 


again. 
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bundles 
under 


sheets, is tied into large and 
the ham- 
When the required thinness is 
obtained the cut and torn 
into shreds, and are placed into her- 
metically-sealed iron boxes, in which 


they are pounded into a powder by 


is beaten 


once more 
mer. 


sheets are 


vertical stamps. The material is 
passed from one mill to another 
until reduced to the fine metallic 
flour known as bronze powder. 








Troubles of the Electro Plater 





Acid Baths 


We a 300-gallon acid 
solution which is causing 
much trouble. The 
and is often sandy 
and does not adhere. 

Acid copper baths have a tendency 
to become acid when continually used; 
therefore, use a large anode 


have copper 
plater 
streaked 


coarse-grained 


our 
work is 


or 


surface 
and a low voltage, about one volt or 
less. The streaks are caused by too 
strong a current, which 
the deposit, rendering it sandy and 
iron adherent. Keep the amount of 
free acid small in the bath by remov- 
ing a part of the solution and adding 
water; then hang it in bags containing 
copper sulphate, allowing it to remain 


also burns 


over night. This will increase the 
metallic strength. If the work is of 
irregular shape or has _ projections, 


one per cent of free acid is sufficient; 
if the work is flat, as high as five per 
cent can be used safely. 


Aluminum Alloy and Die-Casting 

We manufacture an aluminum article 
cast in sand contains 80 parts 
aluminum, 17 1/2 parts sinc and 2 
parts copper. It requires seven opera- 
to finish it, some of which are 
quite expensive. We have been in- 
formed that six of these operations can 
be performed in one by dic-casting the 


which 
3/2 


tions 


piece and the polishing effected by 
tumbling in steel balls. Can you ad- 
vise us whether this can be done 
successfully? ‘ 
This aluminum alloy cannot be die- 
cast owing to its high shrinkage. If 
you can use an alloy suitable for 


die-casting, although somewhat heav- 
ier, you can undoubtedly reduce the 
number of operations. Possibly a com- 
pensating die could be utilized. As 
you do not mention. what the opera- 


tions consist of we cannot say wheth- 


er all could be dispensed with. Many 
very intricate designs are die-cast and 
in some cases the work is really more 
perfect than the machined article. The 
alloy you are using can be burnished 
with steel balls, thereby the 
polishing expense. We advise you to 
investigate the perhaps a 
slight change in the alloy would solve 


saving 


idea, as 


your problem. 


Nile Green Finish 


We want a pale green finish for vase 


holders and speaking tubes used in 
equipping limousine automobile bodies. 

Our wupholstering is done in Nile 
green leather. 

To match your leather, finish the 
metal parts in antique Nile green 
brass, as follows: Polish the brass 
and then go over it with either a 
brass scratch brush or a_tampico 
brush and pumice. This produces a 
brush brass finish. Wash well and 


have ready a hot solution consisting 
of sulphate of copper, 4 ounces, and 
sulphate of iron, 4 ounces, for each 
gallon of water. Immerse the articles 
The green first ap- 
pearing will be an shade, but 
by agitating the work in the dip, the 
Nile green will appear rapidly. After 
color rinse. 
On the vases, try silvering the high 
parts, then lacquer with a good strong 
lacquer. 


in this solution. 
olive 


is obtained, remove and 


Pitting of Nickel Deposits 
Recently we cleaned our nickel solu- 
tion by straining and cleaned the slime 


from the bottom of the tank. After 
replacing the solution, we filled the 
tank with water. The _ solution has 
since caused pin holes on the work. 
Please give the cause of this trouble 
and the remedy. 

After cleaning a nickel solution it 


is a good plan to operate the solution 
on light loads for a few batches and 
instead of filling with water, add a 
solution of double sulphate of nickel 
and ammonia. The pitting of nickel 
deposits generally is caused by a de- 
pleted condition of the solution or an 
excess of acid. In either case an ex- 
cess of hydrogen gas is produced upon 
the work, each gas bubble causing a 
pin hole. If you are satisfied that the 
solution is not too acid, add 3 ounces 
single salts to each if it is 
too ounce of carbonate of 
nickel added to each gallon of solu- 
tion will aid in taking up some of the 
acid. Perhaps more of the carbonate 
will be required. 
trial you will be 
plenty 
avoid 


gallon; 
acid, 1 


However, after a 
able to judge. 


in the 


Keep 
solution and 
of acid and pitting 


metal 
an excess 
will not occur. 


of 


Dip for Gold Tint 


I have heard of a mixture used in 
brass solutions that will produce a gold 
tint or at least a bright yellow tone to 
the deposit without the use of arsenic. 
Will you kindly publish such a formula? 

The following mixture will produce 
the results you desire and is more 
pronounced in baths using brass 
anodes, but can be used with copper 
anodes with good results: Dissolve 4 
pounds of powdered bisulphite of 
soda; 4 pounds of sulphate of iron 
crystals and 2 pounds ammonium 
chloride in 5 gallons of water: stir 
well and add enough cyanide of potas- 
sium to produce a clear solution. Boil 
this for 30 or 40 minutes, allow 
cool and place in large bottles or jars. 
When using this mixture add 1% 
ounces to each gallon of brass solu- 
tion. We do not advise the use of 
this formula in a brass solution con- 
taining arsenic or white stick caustic 
potash. 


to 
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Matte-Finishing 
Can you inform us of a quick method 
of matte-finishing brass goods, 
something easy to operate inex- 


small 
and 
pensive ? 

The matte acid dip will answer your 
purpose nicely. 
lic 2imc, 6 


Make a dip of metal- 
ounces; nitric acid, one 
gallon, and oil of vitriol, one gallon. 
Dissolve the zinc in the nitric acid, 
then add the oil of Use the 
dip warm and agitate it while in use 
to procure the best the 
matte is too fine, add nitric acid; if 
too coarse, add oil of vitriol. 
minute immersion should suffice. 


vitriol. 
results. If 


A one 
If a 
little slow at first, add a small amount 
the 
matte wash, bright acid dip and plate. 


of muriatic acid. After obtaining 


Blue Black Finish 


We been 
durable biue black finish on some silver 


have trying to obtain a 


ornamental goods. Thus far our efforts 
have failed us. 
proceed? 


Can you tell us how to 
The following will prove sufficiently 
for all 


nickel 


ornamental 
salts, 4 


durable on silver 


purposes: Double 
sulphur, 4 


soda, 2 


ounces: liver of ounces; 


hyposulphite of ounces, and 
Use this as a dip and 


This 


can be scratch-brushed or color-buffed 


water, 1 gallon. 
then lacquer the articles. finish 


and is used extensively. 


Mock Iron Mixture 
Recently, while taking stock, we dits- 
covered a large quantity of iron cast- 
rejected because 
holes As they 
would like to 
with 


mock 


ings which had been 
of large 
been 


them. 


sand have 


machined we save 


the 
iron 


Can furnish us 


for 


you 


formula the co-called 
mixture ? 


The 


tion can be used if you enlarge the 


mock iron mixture you men- 


base of the toward 


the opening. 


holes, so they taper 


The mixture expands in 


cooling. It is made as follows: Lead, 
9 parts; bismuth, 1 part, and anti- 
mony, 2 parts. 


~ New Electroplating Processes 
the 
exhibited 


Some remarkable results. of 


electroplating process were 


recently by the Harvey Electro-Chem 


ical Co., London, Eng. Porcelain, 


glass and earthen ware with 


plated 
silver, gold, copper and nickel attract 
difficulty of 
plating aluminum has been overcome 


ed great attention. The 


successfully by this company, and 
aluminum tubes coated with copper, 
zinc and brass were exhibited. Alum- 


inum protected in this way resists the 
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and 


processes of 


iction of sea water can be 
various 
the 


Brussels, a 


soldered. These 


coating metals are invention of 


Quentin Marino, of 


of Prof. 


son 
Naples. 
are in- 


Pascal Marino, of 


Several distinct processes 


volved in these various electroplating 


methods and in the case of china 


ind glass, the surface must be made 


rough by sand-blasting, 


For 


grinding or 
etching. surfaces, 
first 


but in the case of porcelain or earth- 


glazed 


treatment is 


mcC- 


~hanical necessary, 


en ware, etching with hydrofluoric 
acid can be resorted to. The acid 
used contains some salt of the metal 
that is to be deposited, such, for in- 
stance, as copper and silver. Some- 
times both these metals are used, sil- 
ver nitrate being precipitated with cop- 


per oxide and the precipitate, a complex 


‘ompound, is dissolved in hydro- 
Nuoric acid. This solution is applied to 
the object and the metal or two 
metals are then reprecipitated upon 
the object so as to form a molec- 
ular coating that will adhere to the 
surface. This is accomplished by two 
different methods: Either the sur- 


face is dusted with a powdered metal, 


usually zinc or copper, which will re 


duce the metal contained in the fluor- 


ide, or the moist surface to which the 
acid has been applied is pressed 
against a revolving brush consisting 
of very fine zinc, copper or brass 
wires. When practicing the first 
method the metallic powder is rubbed 
into the surface and the excess is 
afterward brushed off. When using 
the revolving brush the fine metallic 
hairs come into contact with every 
point of the surface of the prepared 


local 


dissolved in 


their form 
the 


causing it to be 


object and tips 


couples with metal 
acid, 
the 


The treated object is then suspended 


the deposited 


upon glass or earthen surface. 


from the cathode in an ordinary plat- 


ing solution. When metallic initials 
or ornaments are to be produced on 
porcelain or glass, the pattern is 


etched into the ware mechanically or 
by acid, adhere 
and the deposits 
off. Thick hereto- 


fore been attached to glass and china 


The coatings firmly 


cannot be peeled 


metal rims have 


by plaster of paris or other com- 


pounds. By the Marino process, rims 


of any thickness may be deposited. 
In plating aluminum with other met- 
als articles 


hydrofluoric 


the are first 


pickled in 


acid, after which excel- 
lent deposits of copper, brass and tin 
are obtained. 


\luminum is deposited on iron or 
that 


two-volt 


brass from a 


neutral bath 
acid. A 


Zine is also deposit- 


con- 
tains no inorganic 


current is used. 
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and the coat- 
ed surface is smooth. The articles 
are first in caustic potash, 
then in dilute hydrochloric acid, and 
are rinsed in water. The articles then 
are immersed in the plating bath, 
where they are coated with zinc. The 
anodes in alloy deposition, as in other 


ed from a neutral bath 


washed 


processes, may consist of the alloy 
or one of the metals only, the other 
metals the bath 


being contained in 


Cast Iron for Copper-Plating 
By W. J. Keep 


Question :—Is 
iron mixture 


there 
especially 


any particular 

adapted for 
castings that are to be copper-plated? 
When develop 
spots which result in their rejection. 

Answer:—The thickness of the cast 
ings will largely regulate the necessary 
ron 


polished, our castings 


mixture. If the castings to be 
plated are about % inch thick the iron 
should be fluid the 
should be approximately 3 
per cent; phosphorus, 1° per cent and 
the pig iron used 


very and silicon 


content 
should be close 
grained. If this grade of iron is not 
should 
The 
If the percent- 


considerable 
be added to the mixture. 
should be melted hot. 


obtainable, scrap 


iron 


age of pig iron in your mixture is too 
high and if there is an _ insufficient 
amount of scrap, the graphitic carbon 
content of the will be too 
high. It is not absolutely essential 
to pour the metal hot, but it is neces- 


sary to melt it hot. As a 


casting 


temporary 


relief, add a piece of aluminum 3% 
inch long cut from a % inch rod. to 


every 50-pound ladle of iron. A change 
in the method of gating frequently 
will prevent the spots to which you 
refer. The casting should solidify as 
soon as the mold is filled to prevent 
the separation of graphite. 

If you are tapping two grades of 
iron from the same heat, one soft and 
the other hard, the soft iron should be 
tapped out at the the 
prefer, you can add 
50-per cent 
iron in 


beginning of 
heat, or if you 
sufficient 
the 


ferro-silicon to 
ladle to 


content of the 


increase the 
soft 


the 
silicon iron from 
You can use ferro- 
The 
satisfac- 
provided the 
grain of the iron is sufficiently close. 


2.75 to 3 per cent. 


silicon in place of aluminum. 


analysis of your ,mixture is 


tory for your work, 


In a four-page folder, the Midland 
Machine Co., Detroit, 
of molding machines, 
Grimes 
machine, 
and a 
chine. 


manufacturer 
illustrates the 
jolt-ramming roll-over core 
molding machine 


stripping or drop plate 


roll-over 
ma- 











Manufacture of Mlalleable lIlron Stove Plate 


A Description of the Methods Pursued in the Pre- 


duction of These Castings in a Wisconsin Foundry 


lik Malleable Iron Range Co., stove manufacturers have sought to. been made in the malleable foundry 
T Beaver Dam, Wis., operates a escape from this dilemma by buying with the aim of reducing to a mini- 

large and completely equipped their malleable castings from some mum the losses due to bad castings 
plant, devoted exclusively to the pro- plant making a specialty of jobbing and the waste metal involved 
duction of malleable ranges The work. But this method of solving sprues and gates. Up to the present 
works consist of malleable and gray the problem also has its disadvantages. time these | 


in 


osses have been reduced 


iron foundries and _ buildings and The stove manufacturer has no direct from 25 per cent, which is considered 
equipment for assembling the ranges. control over the quality of the cast- good practice in some shops making 
The malleable foundry is one of the ings and there is at times trouble malleable stove plate, to less than 10 


most interesting features of the plant, with deliveries due to freight con- per cent and it is expected’ that the 


loss will eventually be brought down 
are unusual and have been solved in’ be prevented. Also, the foundry is to 5 


since the problems that confront it gestion or other causes that cannot 





per cent or less. A great many 
an original manner, and from the such an intimate part of any stove’ patterns have been remounted so as 


further fact that the Malleable Iron plant, that it is to the manufacturer’s to cut down the waste in sprues and 
Range Co. is said to be the only advantage to have it directly under gates; many castings which, hereto- 
manufacturer of malleable ranges own his control in all departments fore, were made with two sprues are 
ing and operating a malleable foundry now poured with one, reducing the 


for the exclusive production of stove Valleable Foundry Difficulties weight of waste metal from 30 to 59 
castings. \fter some years’ experience in buy per cent, 

The difficulties in economically op- ing its malleable castings from out- The foundry building is L-shaped, 
erating such a shop can be appreciat- side shops, the Malleable Iron Range as shown in Fig. 10, the gray iron 


ed. The castings are light in weight; Co. concluded that the best interests shop occupying one branch and the 
the percentage of sprues and loss has of its business demanded that it build malleable department the other. The 


always been very high; a great many and operate a malleable foundry of axes of the two branches meet at an 














molds must be made daily, involving its own. The difficulties in the way acute angle to conform to the proper- 
the handling of a large number of of this policy have been surmounted ty lines. The gray iron shop is 155 
: flasks and many cubic feet of sand; by operating the malleable shop in feet long and 70 feet wide; the malle- 
| the floor space required is large and close union with the gray iron foun able foundry is 190 feet long and 70 
| the necessary equipment is expensive; dry, using the same gang of laborers feet wide, exclusive of the annealing 
many men must be employed, and for for both, thus materially reducing the room, which is 60 x 90 feet. The mill 
all this outlay in plant, materials and labor cost per ton in each department room, located between the annealing 
labor the tonnage of good castings and _ particularly in the malleable room and main foundry, is 90 feet 
produced has been relatively small and foundry. Also, a special study of the long and 15 feet wide 
: the cost correspondingly high. Most details of molding and casting has The building is steel frame con- 
y - 
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ag FIG. 1—A GENERAL VIEW OF THE MALLEABLE FOUNDRY, SHOWING THE AIR FURNACE IN THE CENTER 7 
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FIG. 2—COPE SIDE OF OVEN DOOR MATCH-PLATE, 


THE 


S-GATE 
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are eight coils, six having 417 square 
feet of radiation surface each and two 
365 square feet, making the total 
radiation 3,232 square feet. In the 
gray iron foundry there are 2,607 
square feet of radiation divided into 
seven coils. The buildings are equip- 
ped with automatic sprinklers through- 
out. 


Melting Alalleable Iron 





Metal is melted in the malleable 
foundry by a 10ton, coal-fired air 
furnace, Fig. 6, built by the Whiting 
Foundry Equipment Co., Harvey, IIl. 
The furnace is standard in construc- 
tion, but attention should be directed 
to the extra heavy cast iron plates 
and brackets which serve as binding 
on the sides and end, the end plates 
being ribbed. The gases from the fur- 
nace, before passing up the stack, are 





struction with brick walls stiffened by 
pilasters. The monitor, in addition 
to the usual ventilating windows, is 
supplied with a row. of_ inclined 
sash 5. feet wide, which greatly 
improves the light in the building 
Four 12-inch ventilators are fitted to 
each monitor. The roof consists ot 
2-inch’ plank laid on the upper chords 
of the trusses and is covered with a 
roofing material. Artificial illumina 
tion is supplied by a row of 250-watt 
tungsten units spaced 60 feet apart 
down the center aisle of each shop, 
supplemented by incandescent lamps 
at the sides over the molding ma- 
chines and wherever necessary. [Each 
shop is heated by parallel pipe coils 
suspended from the roof trusses, as 
shown in Fig. 1. Exhaust steam cir 














culates through the coils, but in 


severe weather live steam is used if FIG, 4.—COPE SIDE OF MATCH-PLATE, SHOWING METHOD OF GATING SMALL 
CASTINGS 


necessary. In the malleable shop there 

















FIG. 3—DRAG SIDE OF OVEN DOOR MATCH-PLATE, SHOWING THE CONSTRICT- 


ED GATES 


led through a 300-horsepower Wickes 
vertical waste heat boiler, which sup- 
plies sufficient steam to take care of 
the power requirements of the en- 
tire plant. The use of this boiler 
saves at least five tons of coal per 
day. The furnace practice is standard. 
The silica sand for the bottom is ob- 
tained from Portage, Wis., a few 
miles from Beaver Dam. A new bot- 
tom is made every week and every 
two weeks the side walls are repaired. 
No southern pig iron is used, it be- 
ing more economical to melt northern 
iron, most of which comes from the 
Mayville furnaces of the Northwest- 
ern Iron Co., which are situated only 
25 miles from Beaver Dam. While 
the air furnace is nominally rated at 
10 tons, the heats vary from 6 to 14 
tons, according to requirements. The 
fuel ratio is about 42 per cent and it 
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requires five hours to melt down a 
normal heat and three hours and 20 
minutes to handle a 6%-ton heat. In 
the table on the following page is given 
a mixture used for a typical heat of 
6% tons. 

The net area of the molding floor 
in the malleable shop is 8,400 square 
feet, thus giving 420 square feet of 
floor space per ton of output daily, 
assuming two daily heats of 10 tons 
each. A large portion of the molding 
is done on Arcade vibrator machines 
and Arcade squeezers, there being 37 
of the former and 12 of the latter in 
the shop. These machines are ar- 
ranged alang the walls, as indicated 
in Figs. 1 and 8. Some of the heavier 
work is done on the floor, using 
hinged match plates, although as fast 
as possible arrangements are being 
made to handle all of the work on the FIG. 6—THE 10-TON AIR FURNACE 














directions and absolutely prevents the 
cope and drag from getting out of 
register. The hinge works on the 
knife edge principle, which is_ so 
successfully employed in fine instru- 
ment making, where accurate motions 
are necessary. 

It will be noted from Fig. 9 that 
the flasks have wooden sides and cast 
iron ends, with handles cast with the 
ends. Attention is directed also to 
the tongue, 7, on the match-plate. 
This is known as the rapping tongue, 
it being the only portion of the plate 
which is exposed when the flask is 
closed. 

Stove lids are molded on a machine, 
two lids in each flask. In order to 





insure the lids being smooth and not 








injured by dirt carried into the mold 





r > flowing metal, the mold is 
FIG. 5—DAMPER ARM PATTERNS ON DRAG SIDE OF ALUMINUM MATCH-PLATE; whe the ae . : 
THE GATES ARE SHOWN AT G slicked with plumbago under the gate 


ee 








machines. About 60 molders are em- 
ployed. 

Fig. 9 shows one of the molds 
which are now made on the floor. 
This is a collar top, being that por- 
tion of the stove provided with an 
elliptical collar on which the pipe is 
fitted. Two of these castings are 
molded in each flask. As shown in 
the illustration, there are only two 
sprues, whereas before the patterns 
were remounted there were four. The 
flasks are 18 x 36 inches and one man 
puts up about 40 molds per day. The 
flask and match-plate hinges are a 
modification of the Bucks hinge. The 
principal features of this improved 
hinge are shown in Figs. 3 and 9. It 
will be noted that whereas the Bucks 
hinge is rigid in one direction only 
and has to be fitted individually to 











each flask, this hinge is rigid in both FIG. 7—A VIEW OF TIIE GRINDING ROOM : 
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off until the castings cool, consider- 
able loss results on account of the 
brittle nature of the metal before it 
is annealed. The S-gate does away 
with all hot breaks, thereby avoiding 
heavy losses. It will be noted that 
the gates are contined almost entirely 
in the cope, only the very ends of the 
gate prints appearing on the drag 
side of the plate, Fig. 3, on which the 
pattern is mounted. The metal, there- 
fore, in flowing through the gates 
moves constantly on a down grade and 
is not so inclined to tear out the 
sand, since it flows by gravity as 





much as by the pressure due to the 
molten metal in the runner. It will 
be noted that the gate is greatly re- 





stricted at the point where it enters 





es : the mold. This neck or orifice is 
FIG. 8—A FLOOR READY FOR eer SHOWING LARGE MOLDS WITH ONE nade as small as possible and just 
sie back of the orifice the gate is greatly 
impressions where the errosion is breaking the sprues while hot and to enlarged. When this gate cools the 
greatest. One man with a machine insure clean castings and reduce the resulting contraction breaks it from 
puts up 160 of these molds in a day. number of runners. It is customary the casting, or if the strain produced 


Figs. 2, 3, 4 and 5 show both sides in malleal 


le foundries casting stove in cooling is not sufficient to accom- 
of two of the special aluminum match 





plates, which are used very extensive 











ly in this shop. The plate shown in Mixture for a Typical 6'4-ton Heat of Malleable Iron. 

Dee ies is ce , ; ; - —Analysis——— — — 
Figs. 2 and 3 contains an oven door Weight, Silicon, Sulphur, Phosphorus, Manganese, 
pattern and that illustrated in Figs. pounds _ Material. per cent, per cent. per cent. per cent. 

: ” ‘ . 2 200 Pig iron 1.50 0.020 0.160 0.51 

4 and 5 contains several patterns of 510 Pig iron 1.69 0.031 0.180 0.56 

damper regulating arms. These plates BOS Charcoal pig a eee rhe pe 

; ae ; 915 Charcoal pig £53 0.018 0.145 0.48 

have a number of features of special 2,100 Pig iron 1.03 0.024 0.182 0.57 

7 400 Annealed-scrap 0.98 0.070 0.167 0.31 

interest. 400 Steel rails O30 £26 ~ eee 0.70 

Oven Door Match-Plat 5,600 Sprues and gates 0.98 0.061 0.167 0.31 

The oven door match-plate, Fig. 2, : 


shows clearly a type of gate known plate to break the sprues from the plish this, the gate is easily broken 
levelop- casting while the metal is still red off by a light blow from a hammer 
ed in this shop in order to avoid hot. If the sprues are not broken after the casting has cooled and there 


as the S-gate, which has been « 


is no danger of injuring it. Fig. 5 





shows a card of small patterns on a 
match-plate. 


Vatch-Plate Mixture 

The match-plates are cast aluminum 
of the following composition: Six 
parts aluminum, one part zine and 
one-half part bismuth. The aluminum 
and zine are melted together first and 
the bismuth is added to the molten 
mixture. The plates are cast in skin 
dried molds. The patterns, gate 
prints, etc., are made from a pattern 
brass of the following composition: 
Seventeen pounds of copper, one 
pound of tin, five pounds of sheet 
copper scrap and one-half ounce of 
bismuth. The patterns, etc., are mount- 
ed on the plates by machine screws 
with counter-sunk heads, the screw- 
heads being filled with solder. 

Two heats are generally poured 
each day and laborers are employed 
to shake-out the flasks and clean-up 








the floors and gangways. The mold- 








ers cut over their own sand with the 
FIG COLLAR TOP MOLD, SHOWING METHOD OF GATING assistance of a 


laborer if necessary. 
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The same gang of laborers for the 
malleable shop is also employed in 
the gray iron foundry. When the 
malleable shop was built a 24-inch 
industrial track extended through the 
center, connecting the molding floor 
with the cleaning room and the fin- 
ished castings were carried to the 
cleaning room in trucks running on 
this track. It was found, however, 
that considerable loss was suffered 


through the breakage of light castings 


handled in quantities by this method 


and the track was removed. \t the 


present time the castings are con- 


veyed to the cleaning and annealing 
room a few at a time in wheelbarrows 
and the 


doubtedly higher 


although labor cost is un- 


than it was when 
the track was in service, the gain due 
to the 
than 


resulting in a net saving. 


reduction in breakages more 


balances the increased expenses, 
Most of the molds have only a thin 
wall of to 


from snap-flask work, the molds are 


sand and avoid runouts 


jacketed while they are poured. Only 
about a half dozen jackets and weights 
are used on each floor, a laborer be- 
ing employed to shift them while the 


molder is pouring. 


As shown in Fig. 10, the cleaning 
room is located between the molding 


There are 
hot 
annealed 


room and annealing room. 
10 


ings 


mills, five for cleaning cast- 
handling 


all 


by 


and five for 
They 
belts 
220-volt, 3-phase, 60-cycle motor. Five 
the 
diameter and 60 inches long, are 


work. are driven through 


shafts and a 20-horsepower, 


of mills, which are 26 inches in 
used 
and 
hard 
hard 


square 


for cleaning annealed castings, 


three of 
castings. 


the same size clean the 
the 
are tumbled in 


24-inch 


In addition, small 


castings two 


8-foot x mills. 


Annealing Ovens 


There are four annealing are 


ovens 
ranged in a row and fired with coal 
at the These 
nished by the Whiting Foundry Equip- 
ment Co., Harvey, Ill, and are each 
18 feet long, 12 feet wide and 9 feet 
high, with a capacity of 32 pots each. 
The standard pots are 24 x 30 inches, 
one piece 1 


rear. ovens were fur- 


13 inches deep, cast in 
inch thick. Malleable 
used and have been found much more 


iron pots are 
durable than ordinary gray iron pots, 
lasting 20 30 heats. The 


castings are packed scale and 


from to 


n mill 


1 
annealed about 72 hours. Occa- 
coke 


the mill scale. 
so that the castings will fit snugly in 


are 


sionally, siftings are used with 


The pots are designed 


order to get the maximum tonnage in 


each heat. A 30-foot span, 4-ton 
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extends in 


Whiting traveling crane 

front of the ovens and is used for 
handling doors, pots, etc. After the 
castings are annealed and _ cleaned 


they are taken to the factory building 
on the industrial railway, where they 
are first straightened under heavy drop 
later polished and 


hammers” and 


ground. 
Gray Iron Foundr. 


The gray iron foundry presents no 


unusual features. It is equipped with 


O09 
ing sand, is used for molds for light 
ornamental castings. 

The core room is situated in the 
corner at the junction of the gray 


iron and malleable shops, as shown in 
Fig. 10. 


used and they are all light and simple 


Very few dry sand cores are 
in character. The core room is equip- 
ped with a Whiting shelf oven. 

Both shops are provided with com- 
The 
in a waste heat boiler connected with 


the The 


pressed air. steam is generated 


air furnace. engines and 
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FIG. 10—GENERAI LAYOUT OF THE MALLEABLE IRON RANGE CO.’S GRAY 
TRON ANT) MALLEABLE FOUNDRY 
ameter inside of lining, located as in- range factory some distance from the 
dicated in Fig. 10. Only light work foundry. The engine room equip- 
is produced, so no traveling or jib ment includes a 225 - horsepower, 


The 24-inch in- 
the 


cranes are employed. 


dustrial railway which connects 


various departments of the plant and 
the yard extends down the center of 


the gray iron shop for conveniently 
handling materials. The castings are 
machine - molded, using match - plates 


similar to those described for the mal- 


leable 
of one pound of bolted sea coal mixed 


work. Facing sand, consisting 


with ten to twelve pounds of mold- 


Fitchburg engine connected the 


the 
system of rope drives and a 240-volt, 


to 
through a 


machinery in factory, 
direct-connected 
An 


also 


48-ampere, 3-phase 


unit, recently installed. Ingersoll- 
Rand air compressor is included 
in the equipment. 

The Malleable Iron 
Range Co. A. G. Hill, 
president; Fred W. Rogers, vice presi- 
McClure, 


the 


follows: 


officers of 
are as 


dent, and Silas secretary. 





Pertinent Suggestions for Cupola 


perators 


A Discussion of Furnace Charging, Fuel Ratios, 
Fluxing, the Action of Slags and the Melting of Steel 


BHERE is no 
tion in this paper 
to touch on all 
the various phases 


inten- 


of cupola practice 
equip- 
Some of 
these will be light- 
ly dealt with and 
will 


or cupola 
ment.. 


a few points 
be more fully con- 
sidered. It has 
been suggested 
= - that 

British practice would be of 
Owing to the varied conditions under 
which the labor, 
it is difficult to generalize. 

As regards the cupola in 


ideas of 
interest 


some 


British foundrymen 
some of 
the smaller foundries, there are a few 
of the old relics bequeathed by a past 
generation. There others which 
"yary in construction, up to the 
examples of modern engineering prac- 
and 
may 
the 
there 
and 
capable of turning 
as much or more metal than an aver 
blast 


are 
best 


tice. Sizes vary, internal diame- 


ters, when lined, run up to 60 


the 
seems to be no 


or 72 inches in 
steel works 
limit to 


as some 


foundry. In 


size melting capacity, 


are out 


age furnace. 


Duration of Blow 


As regards duration of blow, the 


steelworks have no difficulty in run- 
ning the cupola continuously through- 
out the week. At many 
we find the cupola melting iron from 
starting time in the morning until 
time at night. In 


cases, blast is stopped at meal hours; 


foundries 


stopping some 
in other cases the cupolas run through 
without a stop. There 
the cupola 
hours 


are foundries 


where runs for two or 


the 
down 


three during morning and 


blown and allowed 
the 


to replenish 


is then 
to drain. In 
added 


furnace is 


afternoon coke is 
bed 
ind run for 
or three hours during the afternoon. 

These methods are in 
large quantities of ca are re- 
quired of one type, or for which sim- 
ilar metal Where 
eral mixtures the 


separated in 


the and the 


filled up two 
use where 
stings 
may be used sev- 
melted in 
cupola, they are usually 


are same 


*Presented before the \merican 
men’s 


Foundry 
Association 


the ordinary manner, by the addition 
of a blank charge of coke. 
Continuous 


melting is usually 


ployed in foundries where floor space 


em- 


is limited and large outputs are ob- 
tained either by casting the work at 
frequent intervals during the day or 
in other cases by continuous molding 
and pouring. 


Charging Equipmen: 


Charging appliances are in use at 
the steel works where cupola melting 
is practiced, but this method has not 
met with extended use in the foundry. 
The crane and box type of charging 
is chiefly used in steel works, but the 
tilting chute is the 
more usual type used in the foundry. 


The advantage of mechanical charging 


wagon and side 


over hand charging is most apparent 


with large cupolas and _ continuous 


melting, and some discussion as to 
the advantage and disadvantage of the 
various types of mechanical charg- 
ing apparatus would be welcome. 

of the positive type pre- 
dominate; fans, however, are used to 


sOme extent. 


Blowers 


Seeing that the turbine 
blower is being used for blast furnace 
work, it doubt, be 


for 


will, no made in 


suitable type and_ size foundry 

Blast 
pressures vary considerably, but prob- 
ably and 16 
ounces. 

The materials of 
the charge is rigidly observed in some 
cases, in others there is partial weigh- 
and in still other cases 
are not weighed at all. 


work, if not already in use. 


average between 12 


weighing of all 


ing materials 
In the 
charged by the 
scrap by the number of 
shovelfuls and coke usually measured 
in baskets or riddles. 


latter 


case, pig is number 


of pieces, 


Generally, coke 


is measured rather than weighed out 
for the separate charges. The charges 
are usually small and uniform in 
weight throughout the melt, but 


are exceptions to this. 


there 


The Charges 


In the iron-making districts, pig 


constitutes a large proportion of the 


charge and, the ideas of 


severe 


contrary to 
some foundrymen, 
using pig alone. In some 


of these districts the bulk of the mis 


tests are 


met iron 
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cellaneous scrap is used up in basic 
open-hearth furnaces for the produc- 
tion of steel. In districts removed 
from the blast furnaces, scrap is 
used to a much greater extent in the 
cupola. 

Where 
castings, 
and the 


tinuously, 


metal is taken for small 
bull ladles are often used 
iron allowed to flow con- 
only stopping-up the tap 
hole when absolutely necessary. Vari- 
ous kinds of tilting spouts are used, 
also double tilting spouts to fill two 
ladles alternately from one cupola. 
Receivers or forehearths are used 
with some types of cupolas, but these 
are not extensively employed. 

Flux chiefly limestone, 
fluorspar being used in some cases 
addition. The quantity of flux 
used varies considerably. Some reg- 
ulate it by the amount of coke used, 
but generally a certain number of 
pounds added per ton of metal 
charged, the general practice being to 
use it too sparingly. 


used is 


as an 


are 


Oxidation During Melting 
which result 
which 
amount of 


effects 
one of 
the 
manganese 


There 
from 


are two 


oxidation, is the 
silicon 
melting, and 
the other is the oxidation of the iron. 
More or less oxidation of iron always 
takes place, but the resulting 
more or less free from 
iron and its effects. Often 
materials in the charge as steel, oxi- 


reduction in 


and during 


metal 
is usually 


oxide of 


dized scrap, or even pig irons, receive 
the blame of causing the effects which 
are due to oxidation. In other cases 
or under other conditions, good, clean 
metal, free from these defects, is ob- 
tained from the 
therefore, appears to depend largely 
upon conditions of melting. Dr. Mol- 
denke has pointed out that the meth- 
od of the 
cupola is the chief cause of this trou- 
ble, and by 
charges and, therefore, preventing any 
great variation in the height of the 
coke bed above the tuyeres, this oxt- 
dation is The 
rather 


same materials. It, 


using large charges in 


reducing the size of the 


prevented. term large 


or small charge is indefinite: 


therefore, it is desirable to have some 


standard for comparison. It might 


be defined in pounds of iron per 


square foot of cross-sectional area 








rege 
ite: 
me 
cht 
per 
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of the cupola, measured inside the 
lining. A charge less than 200 pounds 
per square foot of cross-sectional 
area might be considered a small or 
suitable charge and above this amount 
a large charge. As it is the coke 
which requires consideration there 
would still be some difference due to 
high or low melting ratios; this applies 
also in the case of dense, heavy cokes as 
compared with light porous cokes. 
Therefore, the lower the melting ratio 
and the lower the density of the coke, 
the smaller the charge desirable. 
Therefore, in some cases, 100 pounds 
per square foot sectional area might 
be ample. 


Coke Ratio 


The coke ratio in melting varies 
considerably and results are often dif- 
ficult to compare as in some cases 
the coke used for the bed is included 
and in other cases left out of the 
calculation. 

The total coke ratio is obtained 
from total iron melted compared with 
total coke used; this is necessary when 
figuring costs. The coke melting ratio 
is obtained by comparing the average 
amount of iron per charge with the 
average amount of coke per charge 
This is most useful for comparing 
results under varying conditions, as 
it is not affected by the coke used for 
the bed. Coke melting ratios vary 
from about 7 to 1 to 14 to 1 with 10 
to 1 as an average figure. 

The rate of melting varies consid- 
erably, due partly to differences in 
tuyere area, blast’ pressure, the  na- 
ture of materials of charge, whether 
dense or open, and upon the coke melt- 
ing ratio. A convenient method of 
comparing is to take coke burned 
per unit of time or iron melted per 
unit of time. In the blast furnace 
about 3% pounds of coke per square 
foot of hearth area per minute is con- 
sidered an average figure, but only 
about 2%% pounds of this reaches the 
hearth and is burnt by the blast. For 
cupolas about 2% pounds per minute 
per square foot of cross-sectional area 
is a good rate of working, results be- 
ing often considerably less. The area 
of cross-section multiplied by 2% and 
the result multiplied by 60 (minutes) 
gives ideal coke consumption per 
hour. This multiplied by 10° gives 
ideal rate of melting in pounds of 
iron per hour, or multiplied by actual 
coke melting ratio, gives rate of melt- 
ing which might be expected under 
good conditions. These figures are 
useful for making comparisons with the 
actual melting rate. 

Changes during melting are of a 
more or less stereotyped kind, such 
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as the decrease by about 0.25 per 
cent of silicon and a _ reduction of 
manganese by about one-fourth of the 
amount present, whether this is 2 
per cent or only 0.2 per cent. While 
these apply in a general way, still, in 
particular instances we find that con- 
ditions have considerable influence; 
this is especially noticeable with sul- 
phur. When melting all pig charges 
containing 1.2 to 1.4 per cent of man- 
ganese a decrease in the amount of 
sulphur of about 0.02 to 0.04 per cent 
is usually noted. Melting pig and 
scrap mixtures containing about the 
same amount of manganese usually 
result in an increase of 0.02 to 0.04 
per cent of sulphur. The scrap con- 
sists of gates and runners from small 
castings and constitutes about 50 per 
cent of the charge. 

Borings, when added loose or in 
wooden boxes, usually result in an 
increased absorption of sulphur. In 
some experiments using about 14 per 
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short time was used alone. The sul- 
phur increased in the iron from the 
usual 0.06 per cent to as high as 
0.2 and 0.3 per cent and small castings 
required soft and gray, were hard and 
white. 

In melting steel and iron mixtures 
the resulting metal usually contains 
more carbon than the mixture used. 
This, of course, is due to the steel 
absorbing carbon while passing through 
the cupola. When melting steel alone 
the result is usually a cast iron con- 
taining about 2 per cent or more of 
carbon, which makes it impossible to 
melt steel in the cupola and obtain 
from it a steel suitable for the uses 
for which ordinary steel is employed. 

Although limestone is the usual 
flux for the cupola, other materials 
are sometimes used. A founder com- 
plained to the blast furnace operators, 
who supplied him with pig iron, that 
the iron was giving bad results. On 
investigation, it was found that he 








Melting Capacities of Cupolas From 24 to 96 Inches Diameter Inside 
the Lining. 
Tron Charge of 
Coke. Melted at 10-1 ratio. iron at 

Diameter 200 pounds; 

inside At 2% pounds 150 pounds pounds per 

lining Areain per square foot per square foot Pounds Longtons = square foot 
Ft. Ins. square feet. per minute. per hour. per hour Der hour area 
2 3.14 7.85 0.471 4.710 2.10 628 
2—6 4.90 12.25 0.735 7,350 3.28 980 
3—0 7.07 17.67 1.060 10,600 4.73 1,414 
3—6 9.62 24.05 1.443 14,430 6.44 1,924 
4—0 12.56 31.30 1.878 18,780 8.38 2,512 
4—6 15.90 39.75 2.385 23,850 10.64 3,180 
5—0 19.63 49.07 2.944 29,440 13.14 3,926 
5—6 23.75 59.37 3.562 35,620 15.90 4,750 
6-1 28.27 70.67 4.240 42,400 18.92 5,654 
6—b 33.18 82.95 4.977 49,770 22.21 6,636 
7—0 38.48 96.20 5,772 57,720 25.76 7,690 
7—6 44.17 110.42 6.625 66,250 29.57 8,834 
8—vU 50.26 125.65 7.539 75,390 33.65 10,052 








cent of loose borings in the charge, 
the increase in sulphur was about 0.06 
per cent although about 1 per cent 
of manganese was present. An ex- 
periment was tried melting borings 
alone by charging small amounts in 
the cupola after blowing down. The 
resulting metal contained about 0.3 
per cent of sulphur, although the _ bor- 
ings only contained 0.060 per cent. 

In melting good, clean steel scrap 
with iron, the amount of sulphur taken 
up is much the same as when the 
charge is all cast iron. The amount 
of sulphur in the coke has a great 
influence on the resulting sulphur 
content of the melted iron. At a 
foundry where low sulphur iron was 
a necessity, an attempt was made to 
use coke containing 4 per cent of sul- 
phur which had been bought cheap 
in place of the ordinary coke em- 
ployed which ran about 0.4 per cent 
sulphur. In some cases it was used 
in the bed alone; in others, it was 
mixed with good coke, and for a 


was using blast furnace slag as a flux 
instead -of limestone. The slag con- 
tained about 2 per cent sulphur. As 
the castings made from the iron were 
small, there was sufficient sulphur 
taken up to change the castings from 
gray to white. 

Low sulphur materials are a necessi- 
ty when low sulphur castings are re- 
quired, but there are cases where 
some increase in sulphur is not ob 
jectionable and then a higher content 
of sulphur may be permitted in metal 
or coke. 

When iron is melted in the cupola 
without the addition of a flux, the 
slags formed are chiefly silicates of 
iron, mamganese and alumina. With the 
addition of lime, silicate of lime is 
formed and the slag becomes more re- 
fractory as the lime increases, due to 
some extent to the lime replacing the 
more fusible iron and manganese ox- 
ides. The object of adding lime may 
be either to flux away the excess 
of siliceous matter, such as coke ash, 
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or to flux sand from,.the iron and 
particles of siliceous matter from the 
lining, so as to accumulations 
which would interfere with the regular 
melting of the iron. Or the object 
may be to do this and also to purify 
the iron and to prevent absorption of 
injurious constituents. The usual loss 


manganese 


prevent 


of silicon and cannot be 
classed as purification, as the reduc- 
tion in amount is not always desired 
or mecessary. Removal of sulphur 
may, in most cases, be called purifi- 
cation, but in other cases it may be 
retain or 


necessary to even in- 


crease the sulphur. Removal of ox- 
ides and prevention of increase of 
oxides are the only actions which 
are always desired. 


Removal of Sulphur 
Using coke containing about 1 pe: 


cent of sulphur and melting at a 


10 to 1, 
sulphur present to 


sufficient 
the 


ratio of there is 


increase sul- 
phur content of the iron by 0.10 per 
the 


of the slag to 1.5 or 2 


sulphur content 
Or- 


cent or to raise 


per cent. 


dinary cupola slag, however, seldom 
contains more than 0.10 or 0.20 per 
cent of sulphur. This is due to the 
slag being siliceous or acid in char- 
acter. Large additions of lime would 
make the slag capable of taking up 
more sulphur, but the slag would 
rapidly attack the siliceous lining and 


would be too refractory for ordinary 
cupola operations.’ Increase of lime, 


to some extent, prevents increase of 
sulphur in the iron, and this must be 
due- to the higher temperature neces- 
the 


removal of 


sary to melt slag, being more 


favorable to sulphur by 
oxidation. Manganese in the iron or 
manganese oxide in the slag, probably 
removes sulphur into the slag as man- 
ganese sulphide, and sulphur is then 
oxidized to sulphur dioxide which es 
the form of 


capes in gas. 


Action of Slags 


furnace the amount of 


the 


In the blast 


oxide of iron in slag 


practically 


depends on the temperature in the 
hearth of the furnace. The composi- 
tion of the slag appears to have no 
influence. The metal, with exception 


of white iron or siliceous iron, usually 
signs of oxidation. 


the 


shows no 


In most of 


steel-making proc- 
esses the metal at some time during 
the process is in a highly oxidized 
condition, and steel free from the ef 
fects of oxidation is obtained, either 
by controlling the composition of 


the 
materials, or by 


addition of deoxidizineg 


both. 


slag, by the 
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In the 











the 
much 
effect, but it is reasonable to suppose 
that melted and held in contact 
with slags rich in oxide of iron will 
As 
decreases the amount 


cupola, composition of 
slag does not appear to have 


iron 


become oxidized to some extent. 


the use of lime 
of oxide of iron in the slag, this must 
be more favorable to the production 
of metal free from oxides. In such 
a case the slag itself will, under suit- 
able conditions, remove oxide to some 
irom The 


advantag- 


extent oxidized iron. use 


ot limestone is, therefore, 
eous in cupola melting. 
There is no necessity for making any 
elaborate calculation of chemical com- 
pounds, as a cupola slag, like a blast 
slag, cannot be made to 


furnace ac- 


commodate itself to theoretical ideals. 


Slags are usually controlled by fol- 
lowing certain types of slag with a 
more or less flexible ratio of acid to 
base, or more generally, silica to lime 
or to lime and magnesia. In the 
cupola, slags seldom contain more 
than one part of lime to two parts 
of silica. This may, therefore, be 
adopted as a suitable basis for cal- 
culation. Using coke with about 10 
per cent of ash, one-half of which is 
silica, and a melting ratio of 10 to 1, 
gives about 10 pounds of silica per 
2,000 pounds of iron. Sand cast pig 
may carry 5 to 30 pounds of sand 
per 2,000 pounds of pig, according 
to time in stock and amount of 
handling it has received. 


The Use of Scrap 


Shop scrap, such as gates, 


runners, 


etc., may carry a great deal of sand, 
from 30 to 60 


more per 2,000 pounds. 


probably pounds or 
Sand may be 
taken to be all silica for purposes of 
Silica the silicon 
oxidized from 2,000 pounds of iron, is 


calculation. from 


Silica from the. fur- 
ce lining is variable and difficult to 


about 10 pounds. 


n< 


estimate, as it varies according to tem- 
perature and composition of the slag. 
A ri be obtained 
the ganister used. As all 
figures based on 


ugh idea may from 
amount of 
are mere estimates. 
that is 


necessary. A few experiments using a 


a rough calculation is all 
pickling solutioh, or otherwise remov- 
ing sand, would be useful for this pur- 


Limestone will 


pose. probably con- 
tain about 50 per cent or slightly 
above, of available lime. Therefore, 
equal weights of limestone to silica 


in the components of the charge used 
will give the add, 
after making allowance for silica from 
the the amount re- 
vary between 30 and 60 
2,000 pounds of iron. 


proper amount to 


lining. Generally, 
quired will 


pounds per 
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Melting Borings . 
By N. W. Shed 
Question:—We would like to obtain 
some information regarding the melt- 
ing of cast iron borings in crucibles 
using oil as fuel. Our furnace has 
capacity for six or eight pots. What 
is the largest crucible which can be 
used economically for this work? How 
many heats could be obtained from 
a crucible under the most favorable 
conditions? much oil would be 
consumed melting one ton of borings? 
what would be the quality of the iron 
if ordinary machinery borings 
used? If the borings are _ heavily 
coated rust, what will be the 


How 


were 


with 
melting loss? 
Answer:—A No. 


pounds 


60 crucible of 100 
will be convenient 
As the borings melt, 
an additional 30 or 40 pounds can be 


capacity 
for this work. 

added to the charge. The pot should 
have a life of at least 10 heats if the 
flame is without cutting action and if 
the crucible is handled carefully the 
number of heats should be 
After the 
reached the melting temperature, you 
should be able to obtain 1,000 pounds 
of metal per hour and 50 gallons of 
oil should be 


increased 


to twelve. furnace has 


sufficient for a ton of 
melted The iron will be found 
to be considerably harder when re- 


melted as 


iron. 


silicon 
High silicon pig iron or 
ferro-silicon can be added, which will 
soften the mixture. The oxidation 
rusty borings will probably 
show a melting loss of 6 per cent. An 
air furnace using fuel oil and equipped 
with an improved type of burner 
should show great melting economies. 


there is a loss of 


and carbon. 


due to 





Manganese as a Purifying Agent 


The use of manganese as a purifying 
agent in aluminum bronze has been re- 
cently patented in France. The invent- 
or prefers the use of the following com- 
position: Copper, 86 to 95 per cent; 
manganese, 0.05 to 5 per cent, and alum- 
inum, 6 to 11 per The metals 
can be melted and alloyed in the us- 
ual manner, but it is imperative that a 
portion of the manganese be added at 
the time of casting, in the form of an 
alloy of copper or aluminum. 


cent. 


A small 
proportion of manganese, it is claimed, 
acts as a purifier of aluminum bronze, 
removing impurities, other than 
which the aluminum fails to 
the alloy. A large amount of 
manganese, up to 5 per cent, increases 
the the 
alloy. 


oxides, 
remove 
from 
and 


hardness malleability of 
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Electric Furnace for Non-Ferrous Metals 


N ELECTRIC furnace for melt- 


A ins brass, scrap met- 
als and other non-ferrous metals 
alloys design, 
as it is a combination of the arc and 
types, has been developed 
by the Pittsburgh Electric Furnace Co., 


drosses, 


and which is novel in 


resistance 


Pittsburgh. The furnace is the in- 
vention of R. S. Wile, general man- 
ager of this company. The original 


furnace was of the stationary type 
and was used for smelting tin drosses. 
A tilting furnace built which 
embodies the same principles of opera- 
tion as the stationary melting medium. 
The tilting furnace, in melting 
pouring position, is illustrated in Figs. 
1 and 2, ‘and Figs. 3 and 4 
tional views. 

Four carbon electrodes are used, 
two extending through the bottom of 
the furnace and the other two enter- 
ing through the top. When prepar- 
ing to make a heat, the furnace is par- 
tially filled with broken glass and the 
carbon electrodes are arranged so that 
they almost come in contact with each 
other. An arc is thus formed, which 
melts the glass surrounding it. 
The glass, in its molten state, becomes 
a conductor of the electric 


also is 


and 


are seéc- 


soon 


current, 


fact 
melting it is a 
After the glass has 
electrodes 
current 


notwithstanding the 
ous to 


that previ- 
non-conductor. 
been melted, the 
are drawn apart and the 
the entire 
glass bath, heating it to a high tem- 
perature, the glass becoming exceed- 
ingly fluid. The electrodes then are 
moved farther apart and the glass is 
maintained in a fluid condition. By 
this means all the resistance offered 
to the passage of the current by the 
glass heat it and to main- 
molten state. Until the 
this fluid condition no 
charged into the 
the bath 

temperature the 
and 
in specific 
of the 
bottom of 
serves, in 


passes through 


serves to 
tain it in a 
glass is in 
metal is furnace. 


When 
a high 


glass has reached 
metal is 
the difference 
the fluidity 
sinks to the 
The 
as a covering and 
protects the metal 
thereby reducing the 
The the re- 
material for heating the 
and protects the 


charged owing to 
and 


metal 


gravities 
the 

the furnace. 
addition, 


glass, 
glass 
completely from 
oxidation, loss 
to a 


sistance 


minimum. glass is 


charge also metal. 


Any kind of scrap glass can be em- 
ployed, brcken bottles, window glass, 
etc., being equally effective. Nor is 











FIG. 


1—ELECTRIC FURNACE IN 


it necessary to make a new charge of 
glass every time a heat is_ tapped. 
Tests have proved that the glass can 
be used for several months of con- 
tinuous work and when a new charge 
of glass is to be made, the molten 
glass is poured from the tilting fur- 
nace or is tapped out of the station- 
ary furnace. 

At Connellsville, Pa., two stationary 
furnaces have been installed for melt- 
ing tin dross and This 
of furnace is recommended for 
melts, but for small 
furnace has proved 
vantageous. The stationary 
is built of fire brick, it is essen- 
tial to have a highly refractory lining 
to withstand the high temperature and 
corrosive action of the molten 
and metal. Chrome brick has given 
the best results. This brick is not 
only refractory and non-corrosive, but 
it also successfully withstands sud- 
den changes of temperature. This is 
a feature of importance in the in- 
termittent of the furnace, as the 
repeated cooling and heating cause 
the brick to crack. The electric cur- 
rent used may be either direct or al- 
ternating, 110 or 220 At 220 


slags. type 
large 
heats the tilting 

exceeding ad- 
furnace 


but 


glass 


use 


volts. 








MELTING 




















POSITION FIG. 2— 


ELECTRIC 


FURNACE IN POURING POSITION 
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FJG. 3—SECTIONAL VIEW OF ELECTRIC FURNACE, SHOWING THE 
METAL AT THE BOTTOM COVERED BY THE MOLTEN GLASS 

volts the charge of glass melts more up to 1,000 pounds a charge. If the 
rapidly at the beginning of a heat, but voltage of the current is sufficient, two 
after the melting has begun the 110 furnaces may be connected in series 
volt current gives practically as good and a corresponding economy in cur- 
results. Carbon electrodes are used. rent may be obtained. The tempera- 

The tilting furnace is equipped with ture of the molten glass may be in- 
the same melting arrangement as the creased to 5,500 degrees Fahr. if 
stationary furnace, with the exception necessary, without injuring the lining. 
that it is arranged to tilt to permit A furnace melting a charge of 220 
of easy pouring. For smelting dross pounds of brass will consume approx- 
es, scrap metals, etc., the stationary imately 22 kilowatts of current at 100 
furnace gives excellent results, owing Volts. By connecting two furnaces in 
to the large quantities treated. The series a higher voltage may be em- 
tap hole is plugged with an iron bar ployed or the current can be cut 
and when the melting operation is down by a rheostat; if necessary, a 
completed the bar is pulled out. The larger furnace can be used. From a 


stationary furnaces are constructed in 
sizes up to 20 tons capacity, while the 
tilting types are made in various sizes 


200-pound furnace a heat of this size 
can be poured in 30 minutes. A 500- 


pound furnace consumes 32 kilowatts 
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FIG. 4—-SECTIONAL VIEWS 


OF 


THE ELECTRIC 


FURNACE 
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and a 1,000-pound furnace will melt 
a ton of brass every hoi and if run 
continuously will consuife about 68 
kilowatts in melting. Assuming that 
the furnace is not operated continu- 
ously and that electric current can be 
obtained for 2 cents per kilowatt, it 
has been found that the current 
melting 1,000 pounds of 
will be $1.36. This is somewhat high- 
er than melting with oil or coke, but 
the low melting more than 
compensate for the extra cost of fuel. 

As the metals are constantly cov- 


cost 


ior brass 


losses 


ered with the molten glass, the losses 


from oxidation are exceedingly low. 


in melting dirty brass scrap, such as 
sweepings and grindings, the loss has 





been kept as low as 11/3 per cent. 
This is based on the estimated amount 
of actual ‘metal in the scrap. The 
loss on new metals has been as low 
as 6.33 per cent. 

Canadium 


A new metal of the platinum group 
has been discovered in the Nelson 
district of British Columbia by A. 



































FIG. 5—END ELEVATION OF 


ELECTRIC FURNACE 


THE 


G. French, a Scotch metallurgist. The 
new metal has been named Canadium, 
and is found as grains in dyke rocks, 
varying from a few pennyweights up 
to three ounces per ton. The metal 
tarnish exposed to 
dampness, and cannot be oxidized by 
the blowpipe. It has been definitely 
distinct 


does not when 


proved as being from platinum, 
ruthenium, palladium and osmium, be- 


ing much softer, and is easily melted 


by the flame of the blowpipe. Speci- 
mens of the new element have been 
sent for examination to the labora- 


tories of Glasgow (Scotland) Univer- 
sity. The mine in which it found 
was discovered about six months ago. 


is 

















British Brass Foundry Practice Discussed 


Various Types of Furnaces Used for Melting Copper 
and Brass—Health Legislation for the Brass 


N AN address on “Brass loundry 

Practice,” delivered before the 

Birmingham, Eng., branch of the 
British Foundrymen’s Association, H. 
L. Reason, the newly elected presi- 
dent, stated that in view of the 
health legislation recently enacted in 
Great Britain, the first consideration 
when designing new shops is to in- 
sure ample ventilation. Unless the 
building is large enough to afford 2,- 
600 cubic feet of air for each employe, 
artificial ventilation is mecessary to 
remove the gases. One arrangement 
for the removal of fumes consists of 
a conical cover that is fitted to the 
crucible after it is withdrawn from 
the furnace. The apex of the cover 
is connected by a flexible tube with 
the furnace stack, and the fumes are 
drawn off the metal by the draft. 
The tube is composed of a coil of 
wire covered with asbestos cloth and 
is equipped with a damper which is 
closed when the cover is not in use. 
Several other methods of eliminating 
the fumes were described, one of 
which consists of hoods over the fur- 
naces and skimming hearths. The 
hoods are equipped with fans which 
carry off the fumes by suction, and 
in this connection it had been found 
good practice to allow one square 
foot of opening for every six feet 
of skimming hearth, with not less 
than ‘2000 cubic feet of air passing 
off per minute. 


furnaces 


In describing the furnaces used for 
melting brass, the speaker stated that 
the reverberatory or air furnace is 
generally used when large quantities 
of metal are required, and that coal 
is the best fuel for such furnaces. It 
is essential when melting alloys to 
use great care to prevent the flame 
from becoming bright, clear and cut- 
ting, as such a flame indicates an ex- 
cess of oxygen and causes the oxida- 
tion of the metal. This difficulty is 
obviated by the regulation of the 
current of air admitted through the 
doors attached to the ash pit of the 
furnace. The coal consumption of air 


furnaces from 2 to 20 tons capacity 
should be about 8&4 pounds to 112 
pounds of metal. In the case of 


straight shaft, coke-fired furnaces the 


ash pit should be from 5 feet, 9 inches 
to 6 feet deep. 

The furnace tops should be about 
10 inches above the level of the floor 
when the crucibles in use contain up 
to 100 pounds of metal. This ar- 
rangement facilitates lifting-out the 
pots, as this operation is usually per- 
formed by hand when making small 
heats. When melting larger amounts 
than 100 pounds of metal per pot, the 
furnaces should be level with the 
floor, as some form of lifting device 
is usually employed in removing the 
pots. 


Square and Round lurnaces 


The square furnace, in the opinion 
of the speaker, is more economical 
than the round furnace, because the 
body of coke in the corners will do 
the melting, and at the same time al- 
lows room for the insertion of the 
tongs. A square furnace requires 1% 
inches of coke at the sides for a 
crucible holding 100 pounds of metal, 
while in a round furnace of the same 
capacity, a 3-inch coke space is nec- 
essary. The round furnace is, there- 
fore, 653 cubic inches larger than the 
square furnace, and will consume 
a larger amount of fuel. The coke 
consumption of natural draft, coke- 
fired, lift-out crucible furnaces is 
from 20 to 25 pounds of hard coke, 
for every 100 pounds of metal melted. 
The consumption of soft coke is from 
25 to 50 per cent greater, but for 
small crucibles, 60 pounds or less, the 
difference is not so marked. The 
average temperature required in melt- 
ing brass is about 2,480 degrees Fahr., 
but it was found that a number of 
furnaces were working at 2,250 de- 
grees Fahr. When melting manganese- 
copper, and German silver, a temper- 
ature of 2,970 degrees Fahr. is. re- 
quired. The average melting loss is 
about 5 per cent. 

Comparing good straight shaft fur- 
maces with coke-fired, forced draft, 
tilting furnaces, the speaker claimed 
that the latter effect a saving in coke 
of from 10 to 15 per cent, and a sav- 
ing in crucibles of about 25 per cent. 
Other advantages of this type of fur- 
nace are more rapid melting and 
lower labor cost. The blast pressure 
is very low, only 1% to 2 inches 


Molder 


water gage being required. The aver- 
age life of crucibles in some tilting 
furnaces on which tests were made 
is 46 heats. 

The oil-fired type of furnaces is 
very satisfactory for melting brass. In 
an open flame, rolling furnace, 600 
pounds of metal can be melted in 
from 40 to 50 minutes, and 300 pounds 
of aluminum in 15 minutes. This type 
of oil furnace is not suitable for melt- 
ing high zine alloys, as the large 
amount of air blown in produces ex- 
cessive oxidation. In another type of 
oil furnace, the melting and combus- 
tion chambers are separate, a feature 
that permits of greatly reduced oil 
consumption and blast pressure. The 
time required to melt 660 pounds of 
gun metal in one furnace of this type 
was one hour. The formula of the 
gun metal follows: Copper, 87 per 
cent; tin, 8.7 per cent, and zinc, 43 
per cent. The oil consumption was 
0.66 gallon for each 100 pounds of 
metal melted. Before charging the 
crucible, it should be raised to a 
white heat, and under no 
stances should the metal be 


circum- 
placed 
in a cold crucible, as it will result in 
a loss of heat by radiation and will 
increase the melting point. 


y lliovs 


In discussing copper alloys, Mr. 
Reason stated that the greatest tensile 
strength was attained with a 40 per 
cent zinc mixture. This alloy has a 
good red color, and it is possible to 
obtain 56,000 pounds tensile strength 
per square inch, with 


50 per cent 
elongation. 


In the case of the copper, 
tin and zinc alloys, a series of tests 
were made to determine the effect of 
zinc on the tensile strength, and it 
was found that commencing with an 
alloy of copper, &5 per cent: tin, 10 
per cent, and zinc, 5 per cent, the te: 
sile strength was increased by de- 
creasing the tin and increasing the 
zinc, until 10 per cent of the latter 
was reached, beyond which point the 
tensile strength was reduced. A 
chart by Thurston was exhibited 
which showed that the highest °ten- 
sile strength was attained with about 
83 per cent copper and 17 per cent 
tin, but the alloy was hard and brit- 


tle, with no elongation. The elonga- 





? 


/ 


tion is very important, and drops 
sharply just before 10 per cent of tin 
is reached, so that if the metal is not 
hard with 


is better to 


sufficiently this amount, it 


add phosphorus as a 
than to in- 
the 


cent of 


hardening rather 
the 


of bearings, 15 


agent, 


crease tin, although in case 
per tin is 


frequently used. \ good phosphor 


bronze for general work contains cop- 
per, 90 per cent; tin, 9.6 per cent, and 


phosphorus, 0.4 per cent. This al- 
loy has a tensile strength of 40,000 
to 45,000 pounds per square inch, 


with an alongation of 15 per cent in 


six inches. A harder metal follows: 


Copper, 88 per cent; tin, 11 per cent; 


phosphorus, 1 per cent. When a 
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still harder metal is desired, 1.5 per 
cent of phosphorus may be added. 
The addition of phosphorus to cop- 


per and tin alloys up to 0.5 per cent 
has a beneficial affect, ag it removes 
the oxygen and thereby increases the 
strength and be- 
phosphorus’ the 
metal is too hard and brittle to be of 
The 


added in the form of either phosphor- 


tensile elongation; 


yond 2 per cent 


any use. phosphorus can be 


copper or phosphor-tin, just before 
the metal is taken from the furnace. 

The addition of lead to any of 
these alloys reduces both tensile 
strength and elongation. Lead is us- 
ually added to improve the metal for 
machining, and for this purpose it 
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should be kept within 3 per cent. In 
melting the metal, the use of fluxes 
is necessary if the melting is proper- 
ly done. In the case of scrap metals, 


or where continued or bad melting 


has caused the metal to deteriorate, 


a small percentage of phosphorus 
0.05 to 0.25 per cent 
may be used, and will clear the metal 
Other 


fluxes that are good deoxidizers are 


varying from 


of foreign matter and oxides. 


chloride of manganese and soda ash, 
which may be stirred into the metal 
in the proportion of one or two 
ounces for each 100 pounds of metal. 
When the alloy contains zinc the use 


of such agents is unnecessary. 
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Phosphorus and Anti-Friction 
Metals 


What effect has phosphorus on anti- 
friction metals having lead as a base? 
If added to a babbitt mixture having a 
tin base, will phosphorus promote fluid- 
ity to any extent, and as a deoxidizer 
better 


aluminum in such alloys? 


is it any than magnesium or 


Phosphorus is frequently used in 
high lead anti-friction alloys, as it in 
the 


a dense, 


creases the 


Theoretic- 


fluidity and gives 


metal fine grain. 


ally it may be of no value as an ad- 


dition to these alloys, but theory and 
practice do not always agree. For 
tin babbitts it is advisable to avoid 


its use, as it has a tendency to make 
the alloy viscid, which affects its fluid 
ity. When a babbitt 
thick because of dissolved 
sodium is the best 


tin becomes 


oxides, 


deoxidizer that can 


be used. It must be used, however, 


in minute quantities, and to facilitate 


the addition, it first should be made 


into a rich alloy with tin, in the pro- 


portions of one ounce of sodium to 


each pound of tin. }rrom = one - fourth 


to a pound of the sodium-tin should 


be used in a bath of 500. pounds of 


babbitt. Sodium is no. specific for 
thick tin and often it will appear to 
be of no use at all, in which case 
new metal may have to be added until 
the fluidity is restored Magnesium 
should never be used such alloys 
as it will cause drossing in the same 
manner as zinc. Magnesium can be 


Gicenennimanmnamll 





SOLVED BY EXPERTS 


added to alloys consisting of tin, zinc 
and copper, popularly known as white 
brass, 


but is inferior to aluminum, in 


preventing drossing and_ increasing 
sometimes al- 
loyed with tin babbitts, but it 1s doubt- 


ful if any advantage is derived from 


fluidity. Aluminum is 


its use in improving the anti-friction 
qualities of the alloy and it also great- 


ly reduces the value of the dross to 


the smelter. 
Porous Castings 
We are having trouble with potse 
hottoms and heavy brass beams for 


The poise bottoms appear sound 
when cast, but when machined the side 


SCALES 


cast in the cope is found to be full 
of small holes, which extend into the 
isting to a depth of about 1/8 inch. 
rhe scale beams do not show this 
rrosity, but instead are found to be 
7 »f minute cracks after the skin 1s 

ved, We melt with coal, the mix- 
ture being as follows: Copper, 17 
pounds; tin, I pound; sinc, 1 pound, 


mid ead, I 
The 


doubtedly 


f pound, 


trouble in this case is. un- 


due to the oxidation of the 


metal while in the furnace. No fault 
can be found with the mixture or 
with the use of ‘coal as fuel. The 
most important point to be observed, 


when melting copper or its alloys, is 


to avoid undue oxidation, which is 
accomplished by keeping the surface 
path The 


and it 


e metal covered. best covering 


tO wuse 18 


should be 


charcoal, 





Brass Foundry Difficulties =| 


_ 





added, from time to time, during the 
progress of the heat, so as to keep 
a blanket of charcoal, about one inch 
deep, on the surface of the bath. If 
charcoal is not hardwood 
can be used and it is always a good 
plan to place a block in the bottom of 
the 


charged. 


available, 


crucible, before the copper is 


Glass is also a good covering 


for brass, and will not attack the cru- 


cible, but it is somewhat difficult to 
skim off. Salt frequently is used as a 
flux to prevent oxidation and is excel- 


lent in this respect, but if used in quan- 
tity, it produces very disagreeable fumes 
while the metal is being skimmed and 
poured, the during 
melting will not always prevent the 
troubles outlined. The importance of 
constant attention cannot be overes- 
timated, although this should not be 
construed as meaning that the fur- 
nace should be opened every few 
minutes. This would retard the heat 
unnecessarily. 


Covering metal 


If the melter exercises 


good judgment he will understand 
that a short time after a new addi- 
tion of metal has been made _ it 


should be pushed down into the mol- 
ten 
the 


mass gathering in the bottom of 


crucible. There are very few 


cases of porosity that do not originate 


in melting, although wet sand and 
hard-rammed molds are often given 
as the cause of such troubles, al- 


though they seldom produce this re- 
sult. The most prolific cause of spongy 
castings is due to the failure to push 


down the metal, which projects from 
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the crucible when melting has com- 
menced. If the metal is allowed to 
sink of its own accord and unless its 
weight is sufficient to carry it through 
the charcoal cover on the bath, it will 
become oxidized and the oxide will 
be absorbed subsequently by the 
metal. This is frequently the case 
when light gates are added to new 
metal and if they are not given con- 
stant attention, they will carry a suf- 
ficient amount of oxide into the alloy 
to produce spongy castings. The 
cracks in the scale beams are an- 
other manifestation of the same trou- 
ble and will disappear if the metal 
is melted normally. While it is bet- 
ter to learn how to melt so as to 
avoid spongy castings and to obviate 
the use of deoxidizers, the latter afford 
a means by which such troubles can be 
overcome, and may prove advantage- 
ous in this instance. Therefore, if at- 
tention to the melting does not pre- 
vent recurrence of the difficulty, try 
an addition of 1% pound of 15 per cent 
phosphor-copper in your mixture. 


Blast Furnace Tuyeres 


We have an order for blast fur- 
nace tuyeres which must be made of 
copper and we would like to know 
whether silicon-copper would be _ suit- 
able for this purpose? The mixture 
must consist of two-thirds scrap and 
one-third new copper. Would it be 
safe to use the silicon-copper in the 
old material and if so when is the 
proper time to add the silicon to the 
copper? What effect would a larger 
quantity of silicon-copper than 2% per 
cent have upon the meial; also what ef- 
fect would it have upon common yellow 
brass if added to the copper in making 
this alloy? In a mixture of copper, 85 
per cent; tin, 11 per cent, and lead, 4 
per cent, would the addition of silicon 
improve the metal and increase its hard- 
ness and would itt not be possible to 
make our own silicon-copper by melting 
together 121% per cent of silicon and 
8714 per cent copper? 

Silicon added in the form of silicon- 
copper is the best deoxidizer of cop- 
per that has so far been discovered 
and you need anticipate no trouble 
from its use, whether the copper 
charge is composed of all new metals 
or all scrap or any proportion of 
either. The silicon-copper should be 
added to the copper when the latter 
is sufficiently hot to pour and the 
metal should be removed from the 
furnace 10 minutes after the silicon 
has been added. Use charcoal or 
hardwood as a cover on the copper, 
melt quickly, and do not keep it in 
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the furnace any longer than is nec- 
essary. There is nothing gained by 
using more than 2 per cent of silicon- 
copper and if the copper is well melt- 
ed, 1 per cent will be sufficient to 
make solid castings. For tuyeres, sil- 
icon :s especially valuable as it makes 
the copper so fluid that it runs with- 
out difficulty. Use the 10 per cent 
silicon-copper and if the metal is too 
soft, harden with tin. Silicon hardens 
copper, but a considerable quantity 
must be used; thus there is no ap- 
preciable hardening effect when 10 
per cent of silicon-copper is added to 
copper; up to this point its influence 
seems to be rather to soften the 
metal. The effect of silicon on yel- 
low brass is similar to that of alum- 
inum, that is, it adds fluidity and 
gives the metal the same appearance. 
However, while aluminum can be used 
in a leaded alloy, silicon cannot, as 
it causes excessive drossing. The ef- 
fect of silicon on the bronze mixture 
given would be to produce so much 
dross that the metal could not be 
used for sand castings, unless the per- 
centage of silicon is extremely low 
and even then it produces brown dis- 
colorations which are visible in the 
fracture of the metal. Silicon is at 
its best in copper and as stated, is the 
best deoxidizer known. Although the 
conductivity of the metal is not as 
high as when magnesium is used, the 
silicon will produce a more reliable 
casting. It can be used in yellow met- 
als also when lead is absent, but for 
copper and tin alloys, phosphorus is 
better than silicon. It is not advis- 
able to try to make your own silicon- 
copper, as it cannot be accomplished 
in the brass foundry without getting 
iron into the metal. It is advisable 
to purchase the silicon-copper from 
some reliable maker. 

A new anti-friction metal, recently 
patented by W. Myers, of Norristown, 
Pa., is made as follows: Zinc, 78 per 
cent; copper, 12 per cent; lead, 7 per 
cent;iron, 2 per cent, and manganese, 
1 per cent. The inventor recommends 
this metal for bearings, bushings and 
other castings where an anti-friction 
metal is desired. 


The Osborn Mfg. Co., Cleveland, 
manufacturer of molding machines and 
foundry supplies, announces the pur- 
chase of the business and plant of 
the Colonial Brush & Mfg. Co., 348 
Florida street, Milwaukee. This plant 
will be known hereafter as the Os- 
born Colonial Works and will be 
ander the direction of E. F. Streich, 
resident manager. 
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Red Brass Scrap 


What mixture of red brass do you 
suggest as being suitable for use in 
making common bushings? The metal 
must be clean and rather soft, and we 
would like to use some scrap in the 
mixture, 


An excellent alloy for this work fol- 
lows: Copper, 84 pounds; tin, 4 
pounds; zinc, 6 pounds, and lead, 6 
pounds. The amount of scrap that 
can be used with this mixture will de- 
pend entirely upon the quality of this 
material. If it is in the form of old 
car brasses, it would not be advisable 
to use it in the new mixture, but if a 
good grade of red brass scrap can be 
obtained, good castings can be made 
without any admixture of new metals. 


Whether scrap shall, or shall not 
be used in making brass castings, de- 
pends entirely upon the foundryman’s 
ability to sort it. A knowledge of 
scrap is only gained by experience in 
handling metals coupled with the in- 
telligence necessary to observe and 
to note the peculiarities that distin- 
guish the different properties, as ex- 
hibited by the fracture and general 
appearance of the metal. Another aid 
in sorting scrap is a knowledge of the 
uses of the metal object, as this fur- 
nishes a fairly reliable index of its 
nature. Thus, for instance, large en- 
gine bearings, keyheads, rod brasses, 
driving brasses and gibs are usually 
made of hard brass. This metal is 
high in tin and comparatively low in 
zinc and lead. Consequently, by a ju- 
dicious proportioning of such scrap 
when available, tin can be dispensed 
with almost entirely. Such scrap as 
trolley wheels and splicers, and other 
electric railway overhead scrap that 
has been bent to grip the trolley wire, 
consists of soft metal and can be 
used safely to the extent of 50 per 
cent in the mixture given. Valves 
and steam fittings are not always to 
be depended upon, as they often con- 
tain enough iron to produce discol- 
ored castings. Therefore, such mate- 
rial should be used with caution until 
its freedom from impurities has been 
determined by trial. Scrap metals is 
a theme too extensive to be more 
than touched upon here, but it may 
be stated that if clean, red brass scrap 
can be obtained, it may be used up to 
50 per cent of the contents of the cruci- 
ble. Occasionally, however, it must be 
expected that a heat will fall below 
standard, because a piece of scrap that 
contains aluminum or iron will some- 
times find its way into the metal. ‘ 
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Trade Outlook 


OOOOOOOOW’S business? 
= facturer. 
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Ask the steel manu- 
His plants are operating at 
from 75 to 80 per cent of their ca- 
What is more, the indica- 
tions are that they will continue to 
operate at this rate throughout the 
first half of the year. And an active steel trade 
foreshadows improvement in the foundry industry. 
Already some of the jobbing shops report better 
inquiry and the melt is slowly, but steadily in- 
creasing. For months the foundry trade has been 
characterized as spotty. Some shops were running 
overtime, while others were taking off only a few 
heats each week. ‘The specialty foundries, with 
few exceptions, have been enjoying a normal de- 
mand, although some of the malleable and steel 
shops, dependent largely upon railroad business, 
have been running light. The improvement in the 
supply trade reflects a greater foundry melt and 
generally improved trade conditions foreshadow 1n- 
creased activities for the casting shops. Gray iron 
shops specializing in automobile work are running 
double-shift and the brass shops and aluminum 
foundries are equally well engaged. Presidential 
years are not necessarily off years, in fact trade 
statistics prove the reverse to be true. The polit- 
ical turmoil has been discounted almost entirely 
and the average manufacturer is too busy to listen 
to the agitation of the radicals. Prices for castings 
are still low and in many instances barely repre- 
sent the cost of manufacture. Raw materials, like- 
wise, are quoted at low levels and notwithstanding 
the increased iron consumption, pig iron prices have 
not advanced. In the leading centers, No.'2 foun- 
dry iron is held as follows: Pittsburgh, $13.90 to 
$14.15; northern, Chicago, $14; New York, $14.70; 
southern, Birmingham, $10. Other grades: Mal- 
leable Bessemer, Pittsburgh, $13.65 to $13.90; Lake 
Superior charcoal, Chicago, $16.50, and basic, Pitts- 
burgh, $13.40. 


pacity. 





A Test Bar Joke 


BOOOOOONCE time—and not 


upon a many 
3 Oo asi — :; ; . 
= G moons ago—a brilant young eng?- 
al G neer designed a high power pump for 
ra] oO . ae “ The 
—eeceoeo 5 a new municipal water plant. The 
Bap “tation was large and six pumps were 

installed. The specifications meas- 
ured up to the usual impossible standards and 


those applying to the castings were drawn as spec- 
ifications never were drawn before. This briliiant 
designer was not satisfied with a set of test bars from 
every heat—by no means. He demanded a set of 
bars from every charge that went into the cupola. 
He failed to explain how they were to be obtained 
and the foundry superintendent in charge of the 
casting work likewise failed to ask for an explana- 
tion. The super’s gray matter, however, was at 
work. He concluded that there would be enough 
test bars and even if the specifications required 
test bars only, he was prepared to furnish them. 
Test bars from every charge—never. There was 
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an easier way. Why not cast them in quantity 
for a month’s operations? Also reduce the mold- 
ing cost. This was an after-thought. The test 
bar patterns were mounted on a molding machine 
and in a few hours a sufficient number of molds 
were made for a month’s supply of bars. Of course 
the bars were properly dated to record each heat. 
All of the bars were cast at one time, but were 
carefully assorted and bundled to avoid the pos- 
sibility of casting next week’s heat yesterday. The 
inspector made his rounds at regular intervals 
once each week and after testing two or three bars 
from each day's met passed the material as_ sat- 
isfactory. Necessity is the mother of invention. 
The foundry superintendent was of an inventive 
turn of mind and succeeded in taking the engineer 
over the hurdles at a pace he had never before 
experienced. Moral. — There 


specifications and 
specifications, 


are 





Publicity for Molding Time Data 


QOOOOOOGN THe Founpry. January, 1912, an ar- 
. | - ticle was published which described 
Oo © a method of computing molding time 
meseoooo & 
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by the use of a slide rule, following 
the principles laid down by Fred- 
erick W. Taylor. To practically ap- 
ply this rule, it is necessary for each foundry to 
make an elaborate series of time studies to deter- 
mine the proper values for the intricacy factor. 
Shops which have made a practice of keeping ac- 
curate records of their molding time will be able 
to compute their intricacy factors from these rec- 
ords without loss of time, but plants which have 
such data are comparatively few. It is generally 
true, therefore, that before the system of comput- 
ing molding time, as outlined in this article, can 
be available for use, a tremendous amount of work 
must be done by a large number of shops in ob- 
taining records of the actual time required to muid 
the various standard patterns. It is evident at 
first glance that this would involve a great deal of 
duplicate effort, since each shop is obliged to de- 
termine its own factors without much knowledge 
of what its neighbors are doing. This state of af- 
fairs is due to a feeling of unfriendliness between 
some manuiacturers, but tortunateiy this unwiline- 
ness to co-operate is less pronounced at the pres- 
ent time than it was a decade ago. This is due to 
the educational influences of the various foundirs 
associations and technical journals, but is still suf- 
ficiently powerful to prevent a great deal of effect- 
ive and beneficial co-operation. Without any refer- 
ence to the particular method of computing mold- 
ing time as outlined in this article, it is true that 
any rational method of obtaining foundry costs 
involves an accurate knowledge of molding time. 
Records of the time required to mold certain stand- 
ard patterns particularly are among the most val- 
uable data which any foundryman can _ possess. 
While every shop has this information, compiled 
from its own experience, in a more or less com- 
plete fashion, there is a scarcity of comparative 
records on this subject. There is no standard by 
which any given performance can be compared ati 
very few shops, therefore, have any accurate meth- 
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od of measuring their efficiency, as far as molding 
operations are concerned. lf a large number ot 
foundries in this country could be persuaded to 
collect some accurate information regarding the 
molding time on standard patterns, such as pulleys, 
engine cylinders, drums, sheaves, shaft hangers, 
pillow blocks, etc., and then could be induced to 
submit this information to some responsible cen- 
tral authority, where it could be properly collected 
and published for the use of everyone in the trade, 
the benefit which would be conferred upon the 
science of foundry practice as a whole and upon 
ach individual shop concerned would be immeas- 
urable. Such data would form a standard with 
which individual results could be compared and by 
which efficiency could be judged. At the present 
time there is no reason why the molding time for 
a 10-inch, 5-arm pulley in a Chicago foundry should 
be any different from that required for the same 
job in a Baltimore foundry. And there is no rea- 
son why the records achieved in each shop should 
not be known to both, to their mutual advantage. 
If such records and standards could be compiled 
and recorded it would save an immense amount 
of useless labor, since under the present system 
each generation of foundrymen is obliged to com- 
pile this data through individual effort. More 
light on this subject of molding time from every 
possible source cannot possibly do anyone any 
harm and is certain to do the industry, as a whole, 
a wonderful amount of good. 





Semi-Steel---A Misnomer? 
agonal aatamaes mixture, a 


a . metal or merely a condition, is re- 
Oo f] ceiving constantly increasing attention 


from 


whether a 


foundrymen manufacturing 


close-grained castings. The largest 
engine builders in the world are using 
semi-steel in their cylinders and the practice of 
adding steel in the cupola is growing at a rapid 
rate. Semi-steel may not be recognized in iron 
and steel nomenclature, yet it ranks among the 
most valuable products of the gray iron foundry 
and should, therefore, be accorded proper recog- 
nition. It has been claimed that the charging of 
steel in the cupola, at best, would give only an un- 
certain mixture. But results count. The product 
can be and is closely controlled. In a large pump 
manufacturing plant in the east semi-steel is em- 
ployed to the exclusion of other mixtures. As high 
as 33 per cent of steel is charged and for heats, 
6,000 pounds and less, is dumped into the cupola 
on top of the first pig iron charge. When the 
heats exceed three tons the steel is divided into 
two charges. Ferro-manganese is added to the 
steel charge in the cupola in the proportion of two 
pounds of manganese to 100 pounds of steel. A 
small amount of aluminum is added in the ladle 
and the metal is poured immediately after the 
agitation of the mass has ceased. In Germany 
the converter is employed for semi-steel manufac- 
ture. Part of the metal is blown for a short period 
and is added to the molten iron in the ladle. It is 
claimed that a product is obtained superior to that 
made in the cupola. 
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OR the purpose of comparing the 
strength of various core binders 
and core mixtures, a core testing 


machine, shown in the accompanying 


illustration, is now manufactured. In 


the development oi a machine for this 
series otf 


purpose, a experiments on 


core mixtures were undertaken about 
five years ago by Geo. H. Wads- 
worth, of the Wadsworth Core Ma- 


chine & 
A number of 


Akron, O. 
different methods of 
tried, but the 
choice lay between tension and trans- 
The 


square 


Equipment Co., 

















testing cores were 








verse tests. transverse test on 

















one inch core, 15 inches long, 











gave fair results on very strong cores 











made from oil sand mixtures used for 

















radiators, gas stove burners, etc., but 











it was found difficult to turn out these 














large cores in quantities without 











rods and at the same time to be cer- 
tain that they 
chanical 











would not contain me- 











influenced the 
that the 
this length 


defects which 














strength. It was also found 











transverse test on bars of 




















delicate for a 





was not. sufficiently 











comparison between mixtures of ap- 











proximately the same strength. 








For making the tension tests a ce 
first 














ment testing machine was em 









































ployed and this was found to be 
excellent for very strong cores, but 
was not sufficiently delicate for the 
weaker mixtures used in gray iron, 

















Equipment for the Foundry and Pattern Shop 


A Novel Core Testing Machine—Machine-Molded Street Railway Brackets— 
A 120,000-Pound JarringMachine—Turbine-Driven Blower Unit—Jolt-Ram- 
ming Machine Valoe—Furnace for Annealing Steel Castings—Pistol Sprayer 


An- 
but as its 


foundries. 
tried, 


and malleable 


brass 


cther machine was 


capacity was limited to 50 pounds per 


square inch, it was not entirely sat- 


isfactory and it was concluded to de- 
velop a core testing machine on en- 
The 


the 


tirely different principles. 


to be 


core 


tested is made in form 


of a concrete briquette, having an 
area of one square inch in the center. 
Phe 
in their closed position, as shown at 
B, Fig. 1. 


not 


core is placed between the jaws 


In this view, however, the 


core is shown. The galvanized 


s | 
pall, 


D, is suspended from the lower 
jaw in such a way that it is supported 


by the core. The hopper, E, is filled 
with shot and by raising the pin, 4, 
to the top of the slot in the lower 
jaw, a small gate at the bottom of 
the shot hopper is opened and the 
shot is permitted to flow into the 
pail. When the weight of the shot 
in the pail causes the test core to 
break the pins separate, as shown at 
C) Bag.. 2. 

When the lower jaw descends it 
carries with it the pin, 4, Fig. 1, 
thereby automatically closing the shot 
valve in. the hopper, £. This jaw, 


however, is so arranged that the pail 


and jaw remain supported on the 
pin, <f, without coming in contact 
with the base of the machine. The 
pail is then removed from the hook 


and is hung on the spring balance, 
as shown in Fig. 3. To obtain the 
full weight required to break the core, 
the weight of the lower jaw must be 
added to the weight of the pail and 
shot. This gives a direct reading otf 
the weight necessary to break the 
core. This operation is very simple 
and two cores per minute can be 
tested readily. 

When it is desired to carry out 


a series of tests with a new lot of 


sand, oil or binder, two batches of 
cores are made with the same sand, 
one being mixed with old binder and 
the other with the new, both in the 


same ratio. These cores are baked on 
the same plate in the core oven inal- 
ternate rows and after cooling are brok- 
en. The baking temperature will have 
a considerable effect on the 
of the but both samples will 
be similarly affected so that with this 


method of 


streneth 


cores, 


exact 
the 


procedure an com- 
the 


cin be 


parison of strength of two 


binders made. 


It has that the varia- 
tions in the clay content of the sand, 
the dirt it and 
the size of the sand grains may have 


the 


been found 


amount of contains 


a marked effect on strength of 


the cores and, therefore, any ,new 
lot of sand should be tested. Sam- 
ples of the new and old sand should 


be used for the core mixtures, using 
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the same binder for both. The cores 
should be baked on the same plate 
in the manner as previously described 
and the strength of the new sand can 
be obtained readily by the tests of 
the cores. It is advisable to make 
test cores from the regular mixtures 
each day, which are baked with the 
cores used in the foundry and if the 
temperature of the ovens is too high 
or too low, these test cores will not 
develop the proper strength. In this 
way the core mixtures and the core 
oven temperatures can be checked day 
by day. The strength of the cores can 
be easily controlled within very nar- 
row limits. By the installation of one 
of these testing machines the core 
room practice can be checked daily 
and at a very low cost. This machine 
is built by the Wadsworth Core Ma- 
chine & Equipment Co., Akron, O. 


Machine-Molded Street Railway 
Brackets 


In the underground electrification 
of the street railway system of Paris, 
France, a large tonnage of rail brack- 
ets is being used. These brackets 
form not only a slot for the under- 
ground wires, but likewise serve as 
supports for the rails. The pattern 
of one of these brackets is shown on 
top of the mold, Fig. 2. In _ the 
foundries in which these brackets are 
being cast all of the molds are made 
by machines and practically all of the 
shops are using large molding ma- 
chines built by Ph. Bonvillain & E. 
Ronceray, Paris, as shown in Fig. 1. 


Tae FOUNDRY 




















FIG. 2—ONE-HALF OF MOLD FOR STREET RAILWAY BRACKET AND THE WOOD 
MASTER PATTERN 


In this view the head is shown swung 
aside with one-half the pattern on the 
machine table. Flasks cut out to 
closely follow the contour of the pat- 
tern are used in practically all of the 
foundries and in those shops where 
flasks are used without bars or with 
only a few bars, the drawing of the 
pattern is facilitated by the use of 
stripping plates. By the use of barred 
flasks, however, the stripping plate 
has been entirely eliminated in some 
shops. By the aid of a crane for 
handling the flasks and molds, six 
men average from 35 to 40 molds per 
day, including the casting and shaking- 


out. Each casting weighs 375 pounds. 























FIG. 1—FRENCH MACHINE FOR MOLDING STREET RAILWAY BRACKETS 


New England Foundrymen’s 
Association 


At the sixteenth annual meeting 
of the New England Foundrymen’s As- 
sociation, held at the Exchange Club, 
Boston, Jan. 10, a report from a com- 
mittee appointed at the previous meet- 
ing to consider lower freight rates 
on pig iron from the Birmingham dis- 
trict was submitted. It was accepted 
as progressive and the committee was 
continued with instruction to further 
co-operate with the associations in- 
terested in the movement to bring 
about a reduction in the freight tariffs 
in question. 

Officers for the ensuing year were 
elected as follows: President, Chas. 
IL. Newcomb, Deane Steam Pump Co., 
Ilolyoke; vice president, Robt. C. 
Bird, Broadway Iron Foundry, Cam- 
bridge: treasurer, Geo. H. Lincoln, 
G. H. Lincoln & Co., South Boston; 
secretary, Fred F. Stockwell, Barbour- 
Stockwell Co., Cambridge, Mass. Exec- 
utive committee: Chas. L. Nutter, 
Old Colony Foundry Co., East Bridge- 
water; Chas. A. Reed, Hickman, Wil- 
liams & Co., Boston; J. C. Hosford, 
Magee Furnace Co., Chelsea; D. K. 
Bartlett, Builders’ Iron Foundry, Prov- 
idence, and A. L. Clark, American 
Brake Shoe & Foundry Co., Norwood, 
Mass. 

The report of the secretary showed 
a membership of 130 firms. The ban- 
quet in the evening was attended by 
125 members and guests. Chas. L. 
Newcomb, of Holyoke, was toast- 
master, and the principal speakers were 
Rev. John S. Lyon and Dr. P. T. 


O'Reilly. 
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JAR-RAMMING MACHINE OF 120,000 POUNDS LIFTING CAPACITY, 
BUILT BY THE HERMAN PNEUMATIC MACHINE CO. 
FOR THE MESTA MACHINE CO. 
. . table plate and is provided ith ex- 
A 120,000-Pound Jarring Machine nse e pagar 
panding packing rings. The table 


In the accompanying illustration 1s 


jar-ramming molding 


the 


shown a large 


machine, built by Herman Pneu 


matic Machine Co., Zelienople, Pa., 
which was recently installed in_ thi 
vray iron foundry of the Mesta Ma 


chine Co., Pittsburgh. The table plate 

base 1s of cor- 
The 

diameter and 
120,000 pounds. The 


the 


is 8 x 12 feet and the 


responding dimensions. cylinder 
is 40 


lifting capacity of 


inches in nas a 


base is made of cast iron and 


An automatic self 
latest 


table is cast steel. 


control valve of the Herman 


type 1s employed. It consists of a 
top and bottom head, double chech 
valve stem and differential piston and 
body. All operating parts are inside 
of the body and the only openings 
consist of the inlet, the opening into 
the cylinder and the exhaust to the 
atmosphere. The seats of the valve 
are so arranged that they may bh 
reground easily. 

The valve is constructed to con 


sume only a sufficient amount of air 


required to lift the load and produce the 


proper number of blows per minute 


necessary for ramming the mold. The 


valve is placed directly against the 
port of the cylinder, thereby insur 
ing the greatest efficiency. 

The table plate is) provided with 
eight long guides lubricated through 
four pockets which are packed wit! 
waste and oil. The guides are pr 


vided with wearing plates of the same 


dimensions, — which adjustabl 
and are concealed in the base. Th 
table is a one-piece steel casting proj 


erlv ribbed to reduce the weight with 


out affecting the strength of the ta 
ble. The plunger is a One-piece st 
steel section which 1s bolted to 


plate falls on 30 resilient jarring sur- 


distributed around the 
The 


of these surfaces is 590 square inches. 


equally 
the 


races, 


top of base. aggregate area 


Both cope and drag halves of molds 


have been successfully rammed 
this machine and the molds have been 
than 20 


while it 


distances of less 
the 


in operation. 


poured at 


feet from machine was 


This indicates that, not 


withstanding the size and power of 
the machine. practically no vibration 
is imparted to the surrounding floor, 
the shock being abscrbed by the re 


on 
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silient surfaces in the base. A dup- 
licate of this machine will be built in 
the for use in the steel 


foundry the Mesta Ma- 


near future 


operated by 
chine Co. 


Turbine-Driven Blower Unit 


A. turbine-driven 
by the Buffalo 
is shown in 


blower unit, built 
Co., Buffalo, 
the accompanying illus- 


Forge 


tration. The turbine is of the com- 
bined impulse and reaction type and 
consists essentially of five parts, in- 


cluding the case, two heads with bear- 
ings, and two rotors. The rotors con- 
and contain 
neither loose nor inserted blades. The 
pocket is so designed that the steam 
full of the 
due to its velocity 
The 


size, 


sist of helical gears 


action makes impact 
of the fluid 
leakage is avoided entirely. 


bine is exceeding small in 


use 
and 
tur- 
but 
is manufactured in capacities from 1 
to 50 horsepower, non-condensing, and 
patterns also are being made by the 
Buffalo Forge Co. for additional sizes 
up to 300 horsepower. 

There are only two points of wear 
in this turbine, the bearings and the 
tooth contacts. The lubricating 
tem for the bearings is so designed 
that each bearing acts as an individual 
oil pump, circulating oil through the 
bearings between the shaft and bush- 
ings at a positive pressure. A perfect 
oil film is thus formed and as long 
as there is oil in the reservoirs or 
oil chambers which form part of each 
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bearing, this oil film is maintained 
automatically. The length of the 
spiral rotors is much greater than 
would be necessary for the face of 
spiral gears transmitting equal loads 
at equal speeds and as a result the 
maximum tooth pressure square 
inch is limited to five pounds. It 
has also been found that a film or 
cushion of steam is at all times main- 
tained between the teeth of the 
tors, which an elastic contact 
sufficient to produce great smoothness 
of action. 


per 


ro- 
causes 


New Valve for Jolt-Ramming 
Machine 


The new valve for jolt-ramming 
machines, designed and built by the 
Mumford Molding Machine Co., Plain- 
field, N. J., is of unique construc- 
tion in that it is actuated by the air 
independently of the the 
rising any 


burden upon the entering air column. 


velocity of 
table, without imposing 
The valve contains no springs and is 
the 
accompanying illustration this valve is 
shown applied to a 24-inch jolt-ram- 
ming machine, equipped with a table, 


72 inches square, and has a capacity 


exceedingly simple in design. In 


to ram molds weighing 12 tons. 


As shown in the cross-section of 
the machine the air enters at A and 
passes around the stem of the valve, 
B, to the bent tube, C. From this 
tube the air enters the space in the 
side of the main plunger at D. 
Through the port, E, the air reaches 


the cylinder and raises the main plung- 


er with its mold table. When the 
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PLAN, -SIDE ELEVATION AND CROSS-SECTION OF FURNACE FOR 
ANNEALING MANGANESE STEEL CASTINGS 
idly under the main plunger and dries. The furnace is used for an- 
while the table is falling to impact, nealing manganese steel castings and 
valve, B, blows up into the reduced was designed by F. S. Richmond, con- 


pressure in the cylinder and positively 


cuts off the entrance of air. The pres- 


sure which forces up valve, B, is line 
pressure introduced through the _ by- 
pass, 7, and this pressure holds up B&, 
with the air cut off, until, just be- 
fore impact, the projecting part, J, 
of the main plunger forces valve, B, 
open and readmits air for the next 
blow. The valve, B, is carried in a 


readily removable plug, J. 


A Furnace for Annealing Steel 
























































lower edge of the packing ring on the Castings 
main plunger uncovers the exhaust port An oil-burning annealing furnace 
F, the rising shoulder, G, of the main embodying a number of interesting 
plunger obstructs the entering air. features of design has been installed 
With the exhaust openand the entering recently at the Indiana Harbor, Ind., 
air blocked off, the pressure falls rap- works of the American Steel Foun- 
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SIDE ELEVATION AND CROSS-SECTION OF MUMFORD JAR- 


RAMMING MOLDING 


MACHINE, 


SHOWING VALVE MECHANISM 


sulting engineer, Fisher building, Chi- 


cago, under the I. J. Nice patents. 
Its principal features are shown in 
the accompanying illustration. The 
new furnace was rebuilt from an old 
one of the same dimensions, 5 feet, 
8 inches wide and 15 feet, 2 inches 


long inside, with an effective area of 
45.3 
rebuilt 
feet. 


square feet, for castings, but as 


now has an area of &6 square 
increase in has 
by the 
old bridge wall and making the entire 
hearth of the furnace effective. 

As, 


charged 


This capacity 


been accomplished removing 


now designed, the furnace is 


with about six tons of cast- 


ings, weight from one to 
200 pounds, all of which are raised to 


1,825 


varying in 


Fahr., 
soaked for two hours and then quench- 


a temperature of degrees 


ed in water. The castings are piled 
on racks and are charged through the 
end doors, the two burners’ being 


placed in one of the side walls. 


In operation there is no flame in 
the furnace chamber to. strike the 
castings or to produce hot spots on 


walls, the flame diverted 


the 


the 
by 


being 


wedge-shaped blocks 


placed 


directly in front of the burners. No 
excess air is admitted above that 
required for complete combustion at 
the temperature desired. There is, 


therefore, no smoke in the furnace 


and the surplus gases pass out through 
the the 


before allowed to 


vent shown on drawing, but 


being escape they 


are used to preheat the air delivered 
to the The 
to the burners at a 


pounds per square inch and at a tem- 


burners. oil is delivered 


pressure of 15 
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100 
is delivered 


The 
at a pressure of 20 
temperature of 400 


perature of degrees Fahr. 
air 
ounces and at a 
degrees. 
Oil Burning System 
The atomized oil, being ignited in 
the combustion chambers, strikes the 
combustion blocks which break up the 
flames, and complete combustion takes 
the gases enter the fur- 


The hot gases are spread out 


place before 
nace. 
fan-shaped when leaving the combus- 
tion blocks, insuring a wide distribu- 
tion in the The pressure 
from the burner forces the gases along 
the and ends, 
and and across the 
hearth to the take-up flues shown in 
the This 
flow is aided by the injector action of 
the the 
from the air heating chambers through 
the 
chambers with 
bers. 
is obtained by 


furnace. 


arch to the side walls 


thence down to 


walls below the burners. 


burners, which draw gases 


up-takes, which connect’ these 


the combustion cham- 
Therefore, a regenerative effect 
the 
circulate 


causing part of 
and 
the 


The excess gases which are not used 


heated spent gases to 


through furnace a second time. 
in this manner enter the air heating 
chambers, pass around the air drums 
therein and then escape through the 
vent. 

this furnace, 


readings were 


In a test of tempera- 


ture taken at various 
points over the hearth by a Bristol 
indicating pyrometer and also by a 
3rown radiation pyrometer, at points 
and end These 


readings all coincided within the limit 


on the side walls. 


of error of the instruments, which 
was 10 degrees. The blast was fur- 
nished by a Connersville blower, de- 
550 cubic 
minute at 1%4 pounds pressure. A 
pump is used 
the oil and it is provided with a relief 
acts when the 
The oil is strained and 
During the 
test the furnace was operated on cold 
the 
degrees Fahr. 


livering feet of air per 


rotary for circulating 


valve which burners 
are shut-off. 
heated by a steam coil. 
with thermometer at 


air zero 


A Core and Mold Sprayer 


In the accompanying illustration is 
for 
spraying blacking on molds and cores, 


shown a compressed air device 
designed by James A. Murphy, foundry 
superintendent of the Hooven, Owens 
& Rentschler Co., Hamilton, O. The 
sprayer is provided with a _ trigger 
control and can be operated with one 
hand. Molds blackened in 
one-fourth the time required to swab 
them. The sprayer 
into pockets, 
molds 


can be 
or brush can be 
inserted 
and 


deep flanges 


parts of inaccessible to 
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the brush or swab. Copes or other 
parts of molds can be blackened over- 
head without the attendant waste of ap- 
plying blacking by hand. As the black- 
ing is discharged from the sprayer under 
pressure it is forced into the pores 
of the facing sand where it is retained 
and increases the depth of fireproof 
coating on the mold or core. Black- 
ing applied in this way, it is claimed, 
will not flake off. The valve is of 
bronze construction resting on a cast 
iron seat and the intake and suction 
holes are slightly larger than are re- 
quired. A reducer is inserted in each 
that the wear from 
coupling and uncoupling of the hose 
is limited to the reducer, and when 
the threads are worn out a new one 


opening so 














A PISTOL SPRAYER FOR BLACKING 
MOLDS AND CORES 


can be inserted at a small cost. When 
the trigger is pulled the air passes 
through the valve, increasing in ve- 
locity as it passes through the small 
after which it Its 
expansion in the barrel creates a 
the chamber to which the 
is attached. The nozzle 
of Y%-inch pipe or smaller, 
depending upon the size of the spray. 


orifice, expands. 
suction in 
suction hose 
is made 


John N 
Pittsburgh, 


agent in 


Allen, 738 Oliver building, 
has been appointed 
the Pittsburgh district 
the Monarch Engineering & Mfg. 
Baltimore. 


sales 
for 
Co., 
This company builds cru- 
cible melting furnaces, core ovens, oil 
burners, blowers and heating furnaces 
for rivets, bolts, bars, angles, plates, 
etc 
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Du!! Iron 
By N. W. Shed 


Question :—We spccialize in gray iron 
toys, novelties, etc., which require 
hot, fluid iron. We are experiencing 
considerable difficulty, however, dur- 
ing the last half of the heat, as the 
iron becomes dull and when we drop 
bottom we find that the cupola charge 
has bridged immediately above the 
tuyeres. This seems to be caused by 
the chilling of the iron by the blast. 
The cupola is 56 inches in diameter 
and is lined to 38 inches inside. It is 
equipped with six straight tuyeres, 
4 x 8&1! inches, flaring to 4 x 15 inches. 
These tuyeres are located 14 inches 
above the bottom doors. The blast 
pressure at the beginning of a heat is 
9 ounces and is increased to 11 ounces. 
The schedule of our charges follows: 
The coke ‘amounting to 39 
pounds, is with an oil burner 
and later we charge 400 
coal and 130 pounds of 
The total bed charge of fuel is 
820 pounds. The bed reaches a height 
of 26 inches above the tuyeres and at 
3 o'clock make the first iron 
charge. This consists of 1,000 pounds 
ot broken pig and 900 pounds of clean 
scrap. Subsequent charges consist of 
130 pounds of coke and 1,095 pounds 
of metal. At 4 o’clock the blast is 
turned the cupola. We have 
varied this method of charging, but 
the most satisfactory results have been 
obtained from the method outlined. 

Answer: — Your difficulties are due 
either to the coke or the blast, as the 
iron should be hotter after the middle 
of the heat than during the first part 
of the heat. The first charge of coke 
and iron is too. heavy. You will find 
that 700 pounds of coke and 1,200 
pounds of iron will give you better 
results than your present method of 
procedure. All of the coke constitut- 
ing the bed should be well-lighted and 
settled before the blast is put on. The 
subsequent charges should consist of 
150 pounds of coke and 1,200 pounds 
of iron. The bridging of the charge 
is due largely to a hard cinder, which 
should be kept melted. This can be 
accomplished by adding 100 pounds of 
limestone to the coke on the bed and 
30 pounds of limestone to each coke 
charge thereafter. If your heats are 
large it might be advisable to tap the 
slag from time to time. The tuyeres 


bed, 
lighted 
AE e215. Dm, 
pounds of 
coke. 


we 


into 


in this cupola are too high for small 
of hot They should be 
located not more than 8 or 10 inches 


amounts iron. 


above the bottom so as to permit the 


molten iron to run into the ladles 


immediately to avoid cooling in the 
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bottom of the cupola. If the cupola 
runs very hot iron on this burden, the 
amount of coke can be reduced from 
150 to 120 pounds for the last charges. 
By W. J. Keep 

Answer :—Your cupola and blast are 
satisfactory, but you have omitted 
stating the number of charges you 
make during a heat. I assume that 
you melt six or more tons of iron. 
The silicon of your mixture should 
be over 3 per cent, while 4 per cent 
will do no harm. The phosphorus 
should be at least 1 per cent. At the 
back of the cupola between two of 
the tuyeres and 3 inches below the 
bottoms of these openings, cut a slag 
hole, 214 inches in diameter, and make 
this opening in the shell about 4 
inches wide and 6 inches high. It 
may be difficult to obtain good lime- 
stone in your vicinity, but you can 
purchase oyster shells, which are much 
better. Charge 15 pounds of shells or 
finely broken limestone on each charge 
of coke; the slag will begin to flow 
after the fourth charge comes down. 
I would substitute coke for coal tem- 
porarily, although you can use coal 
again after your difficulties have been 
solved. Your iron probably comes 
down hot at first and if so reduce the 
second half of the coke bed 25 pounds 
each day until it extends only 18 
inches above the tops of the tuyeres. 
After you have’ done this reduce the 
other coke charges 10 pounds each 
day, provided the iron is hot, and in 
this way you may be able to reduce 
the coke charges to 100 pounds. Open 
a valve when the heat is nearly off 
so as to slightly reduce the blast pres- 
sure. You should have a perfectly 
clean drop. If the slag is not fluid 
cast two wedge-shaped blocks of iron 
and place one in each of the inside 
tuyere openings on either side of the 
slag hole. Your difficulty is due to 
the fact that you are burning too 
much fuel and have too much ash in 
the cupola. This ash, without lime, 
forms a thick slag which rises above 
the tuyeres and is blown up around 
the iron and is chilled by the blast. 
It might also be advisable to have 
your blast at a maximum pressure of 
9 ounces. 


We would like to obtain mixtures 
for phosphor and manganese bronzes 
suitable for making bushings that 
must be very hard. 

For the phosphor bronze, use the 
following mixture: Copper, 88 pounds; 
tin, seven pounds; phosphor-tin, five 
pounds. For manganese-bronze use 
copper, 54 pounds; zinc, 40 pounds; 
tin, one pound; manganese-copper, 
four pounds, and iron, one pound. 
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Death of Franklin Farrel 


and most successful manufacturers 
England, died 


a millwright, 
When oniy 14 
Farrel went to work 


the Naugatuck valley 
engineer and builder. 


years of age, 


at Westville, Conn. 


constructing 





FRANKLIN FARRELL 


brother-in-law, 


Migeon, there formed the Parrot 
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their contro! of this company to the 
Amalgamated Copper Co. Mr. Farrel 
was also identified with the Bridge- 
port Forge Co., Bridgeport, Conn., 
the H. A. Matthews Mfg. Co. and 
other institutions of Connecticut. For 
a number of vears, he owned a sugar 


plantation in Cuba and two in Santo 
Domingo. These interests he dis- 
posed of in 1901. Mr. Farrel was 
always interested in his home city and 
in everything that made for the good 
of the community. 


Personal 


S. Griswold Flagg 3rd has been ad- 
mitted to membership in the firm of 
Stanley G. Flagg & Co., Philadelphia. 

Glenn Muffly, sales manager of the 
Adams Co., Dubuque, Ia., has resigned 
and is now engaged in the preparation 
of special mechanical advertising with 
offices at 101 North Canal street, Chi- 
cago. 

J. N. Battenfeld, vice president and 
general manager of the Berkshire 
Mfg. Co., Cleveland, has resigned and 
has disposed of his interest in that 
company to engage in the manufac- 
ture of a new line of molding ma- 
chines. A complete range of styles 
and sizes for light and heavy work 
has been designed and is now being 
built. The various types include a 
combination jar-ramming and squeezer 
machine; plain jar-ramming machine, 
jar-ramming roll-over and_ pattern- 
drawing machine and plain squeezer. 
Mr. Battenfeld’s present address is 
39 Delmont street, East Cleveland, O. 


Large Silica Sand Order 


The Portage Silica Co., Youngs- 
town, O., miner and shipper of silica 
and sand blast sand, has received 
a contract from the National Mallea- 
ble Castings Co. for its entire steel 
molding sand requirements for its 
Sharon, Pa., plant during 1912. The 
minimum tonnage specified is 30,000, 
which will require the shipment of 150 
tons a day throughout the season of 200 
days. The requirements for this shop 
will undoubtedly total 40,000 to 50,- 
000 tons. 


The firm of Scully, Jones & Co., 
Chicago, has been organized by James 
A. Scully and Geo. E. Jones, for the 
purpose of dealing in foundry equip- 
ment and supplies, machine tools and 
railway appliances. Mr. Scully was 


formerly works superintendent for 
the Whiting Foundry Equipment Co., 
Harvey, Ill, and Mr. Jones was in 
charge of inspection and outside erec- 
tion for this company. 





Book Reviews 


Metallurgy, by W. Borchers; trans- 
lated by William T. Hall and Carle 
R. Hayward; 271 pages, illustrated; 
furnished by THe Founpry for $3. 

This work briefly outlines the proc- 
involved in the extraction of 
the rire important metals from their 
ores, and their subsequent refining. The 
purpose of the work is to afford a 
means by which a knowledge of mod- 
ern metallurgical operations can be 
more easily and quickly obtained than 
from the more detailed treatises on 
the subject. The book is not di- 
vided into chapters, but each metal is 
treated separately beginning with gold, 
and ending with aluminum, 
cludes both and 
metals. Each subject is arranged in 
a manner 


esses 


and in- 
ferrous non-ferrous 


convenient for reference, 
the sources of the metal being first 
Then fol- 
lows the method by which the metal 1s 


extracted 


presented in a concise form. 


from its ores and the manner 


in which it is retined. Illustration are 
used as much as possible in describing 
- the 


sary to the reduction and purification of 


furnace and other apparatus neces- 
the metal, and each subject is concluded 


with an account of such properties of 
the metal as specific gravity, color, melt- 


ing point, conductivity, etc. 


The source of cadmium, for in- 
stance, is stated to be sulphide, called 
greenockite, which is of rare occur- 
rence, and is found in the blend of 
Silesia and North America. Also the 
carbonate, found only, as a rule, with 
the smithsonites of and North 
America. Other sources are the 
dust formed in working zinc 
containing cadmium. The 
of cadrrium is a side issue in 
smelters that work zinc ores 
ing cadmium, as_ there are not 
enough cadmium ores to support an 
independent industry. The cadmium 
is obtained partly as metal and partly 
as carbonate and oxide, and is mixed 
with from 70 to 80 per cent of zinc 
and zinc 
obtained, 


Silesia 
zinc 
ores 
extraction 
zinc 
contain- 


the first zinc dust 
which the cadmium 
fractional distillation, 
first in clay and finally in iron retorts, 
the method of working being the same 
as in the reduction of zinc 
that the temperature is kept lower 
The metal is refined by further dis- 
tillation or by 


oxide in 
from 
is reduced by 


except 


electrolysis, using as 
anodes, crude cadmium containing zinc 


and for cathodes, 


The properties of 
in this work 
ty, 86 to 87; 
lustrous 


pure cadmium 


cadmium given 
Specific gravi- 
color, white; strongly 
and soft and ductile. The 
structure shows a tendency to dend- 
rites on the but 


follow 


surface, otherwise 
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is granular. The crystals grow con- 
siderably with long continued heat. 
Cadmium alloys with most metals. It 
forms some alloys with remarkably 
low melting points, instances of which 
follow: Wood’s metal—bismuth, four 
parts; tin, one part; lead, two parts, 
and cadmium, one part. Lipowitz met- 
al—bismuth, 15 parts; tin, four parts; 
lead, eight parts, and cadmium, three 
parts. The first alloy melts at 160 
degrees Fahr., and the second at 140 
degrees Fahr. 


Maximum Production, by C. E. 
Knoeppel; 366, 5 x 
Published by 
Magazine, New York 
by THE FouNpry 


7 
the 
City and fur- 
for $2.50 net. 


pages, illus- 
trated. Engineering 


nished 


The material on which this book is 
based was largely contained in a se- 
ries of three articles published origin- 
ally in the Engineering Magazine. The 
machine shop and foundry, in this 
work, are considered as twin factors 
in production—so closely related 
throughout a vast range of metal man- 
ufacturing that their problems can 
best be studied together. After lay- 
ing down the principles of organiza- 
tion and management common to ef- 
ficient operation and maximum success 
in both kinds of establishments, the 
author follows special applications of 
the same ideas, first in the shop and 
then in the foundry. To the foundry 
he gives considerable attention, be- 
has, heretofore, been less 
thoroughly studied by systematic 
methods, and yet it offers immense 
possibilities of profitable improvement 
since it lies at the foundation of so 
many mechanical industries. Mr. 
Knoeppel’s experience was gained in 
the shop and he was later associated 
as specialist in betterment work with 
Harrington Emerson and Suffern & Son. 


cause it 


The Technical Analysis of Brass and 
the Non-Ferrous Alloys, by William 
Benham Price and Richard K. Meade, 
267, 5 x 7%-inch pages; illustrated; 
published by John Wiley & Sons, 
New York, furnished by THE 
Founpry, Cleveland, for $2, 


This into three 
parts, and is prefaced by an unusually 
interesting introduction treating of the 
various 


and 
net 


work is. divided 


alloys used in modern 


engi- 
tables 
of alloys suitable for bearings, solders, 
and fusible metals as well as foundry, 
rolling mill and miscellaneous 
The influence of the chemical com- 
position on the physical qualities of 


neering practice and includes 


uses. 


the alloys is described, and also their 
most important applications. 
ter devoted to a 


A chap- 
description of the 
apparatus required in conducting elec- 


February, 1912 


tro-chemical analyses follows and 


concludes the first section. 


Analyses of the various metals of 
which alloys are composed, are dis- 
cussed in the second section of the 
work, which contains chapters on the 
gfavimetric, electrolytic and volume- 
tric determinations of aluminum, anti- 
mony, cadmium, copper, lead, tin, zinc 
and other metals and metalloids us- 
ually found in alloys. The third part 
of this volume is devoted to analyses 
of the different composite alloys, such 
as German silver, babbitt metals, phos- 
phor bronze, brass, aluminum alloys 
and refined copper. It is a practical 
manual, easy to understand by the 
beginner and handy as a reference for 
the expert. 


Hawkins Mechanical Dictionary; by 
N. Hawkins, M. E.; 704 pages, 6% x 
8'%4 inches; published by Theo. Audel 
& Co., New York City, and furnished 
by Tue Founpry, Cleveland, for $3.50 
postpaid. 


This mechanical dictionary is a de- 
scriptive wordbook of the meaning 
and use of terms and phrases cur- 
rently used throughout the mechanic 
arts, trades and sciences, including 
very many of their various applica- 
tions. A valuable feature of this 
work is that it is not only a com- 
prehensive dictionary, but is also a 
cyclopedia of mechanics and_tech- 
nology, thoroughly and accurately 
compiled. This work contains many 
tables, formulas, recipes and _ prac- 
tical suggestions and a special effort 
has been directed toward rendering 
the information given of such prac- 
tical utility that the work may serve 
as a trustworthy guide. To this end 
some simplified rules have been in- 
troduced with plain examples of their 
application. In defining the words, 
plain mechanical terms and phrases’ 
have been used. The book is bound 
in black cloth with full gold edges 
and is printed on finely finished paper 
from large type. 


The Independent Pneumatic Too! 
Co., Chicago, is now manufacturing a 
new “One Man” drill equipped with 
compound planetary gears. This drill 
is particularly adapted for tipping, 
drilling and screwing-in staybolts and 
studs in all sizes up to 1% inches. 
The drill weighs only 20 pounds and 
can be operated by one man. It 1s 
equipped with a No. 3 Morse taper 
socket and has the Corliss valve mech- 
anism with which all of the drills 
manufactured by the Independent 
Pneumatic Tool Co. are equipped. 
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Expansion of Cast Iron 


By W. J. Keep 

Question:—We build cast iron dies, 
6 inches square and 1 inch thick, 
which are hard, but unfortunately they 
do not contract upon cooling to the 
original size, as permanent expansion 
sets in after they are hardened. The 
analysis of the iron used for making 
these dies follows: Silicon, 3 per 
cent; manganese, 0.50 per cent; graph- 
itic carbon, 3.20 per cent; phosphorus, 
0.75 per cent, and sulphur, 0.065 per 
cent. We have found, that regardless 
of the amount of heat to which these 
castings are subjected, the same 
amount of expansion seems to occur. 

Answer:—It does not seem possible 
that the heat to which a die would be 
subjected would be sufficient to ex- 
pand the metal permanently. If you 
do not desire to change your mixture 
it might be advisable to make the 
pattern slightly smaller and by heat- 
ing the die before using, it will ex- 
pand to the desired size. If your 
die is heated to a yellow red, it will 
expand permanently. The mixture 
which you are using should produce a 
very soft iron, although the skin on 
the outside will be hard. The metal 
ordinarily used for dies contains a 
smaller percentage of silicon, but this 
mixture will shrink more than the one 
which you are using at the present 
time. Any mixture of cast iron will 
permanently expand if heated to red- 
ness. 





———— 


Weighing Iron Mixtures 
By W. J. Keep 

Question:—As our pig iron storage 
yard is small, sufficient room is not 
provided to pile each car of iron sep- 
arately. We also experience trouble 
in obtaining intelligent help to make 
up the mixtures. What would you 
suggest? 

Ansewer:—You should keep each 
brand of iron piled separately, pro- 
vided the cars of each brand are ac- 
companied by analyses cards and if 
the consumption does not vary great- 
ly, determine the length and width of 
your piles for the various grades and 
spread the first car of iron over the 
entire surface. Each succeeding car 
load of iron is similarly piled on the 
preceding lot. When using iron, it 
should be taken from the end of the 
pile and an average composition of 
the pile can be obtained in this way. 
If particular care must be exercised 
in making the mixtures, each cupola 
charge should be carefully arranged 
on the charging floor in the order in 
which it is to be charged into the 
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furnace. If a laborer is employed in 
the pig iron storage yard, it might be 
advisable to place a board on each 
pile marked with the number of pigs 
required for each charge. The labor- 
er then can pile the entire charge on 


the scale and in this way a fairly 
mixture can be made 
by inexperienced help. The charges, 
as a whole, should always be weighed, 
which include the coke as well as the 
iron. 


satisfactory 


Trade Notes 


The partnership of Matlack & 
Zates, Philadelphia, has been dis- 
solved by mutual consent and a new 
partnership has been formed by F. 
Warren Marshall and Howard C. 
Matlack, under the name of Marshall, 
Matlack & Co. The firm will engage 
in the sale of pig iron and coke, with 
offices at 1119 Pennsylvania building, 
Philadelphia. Marshall, Matlack & 
Co. will continue the business of Mat- 
lack & Bates and have assume all 
obligations. 

Greetings from the management of 
the American Blower Co., Detroit, to 
its employes are contained in a hand- 
somely-illustrated booklet issued dur- 
ing the holiday season. The purpose 
of this publication is to acquaint the 
employes of this company and their 
families with the concern with which 
they are connected. As has been the 
custom for some years, a considerable 
sum of money is annually distributed 
by the American Blower Co., which 
is based on an allotment of $1 for 
each year of employment. The book- 
let contains illustrations of the vari- 
ous works operated by the company. 
as well as photographs of the officers, 
department heads and sales represent- 
atives. 


Air Furnace Practice 
By N. W. Shed 


Question:—What is considered good 
air furnace practice melting approxi- 
mately 20 tons, the charge consisting of 
50 per cent of scrap and 50 per cent of 
pig iron? What time should it take to 
melt the iron so that it will be suffi- 
ciently hot for an average line of cast- 
ings? What advantage, if any, is there in 
having a double thickness roof over the 
furnace? | have noticed that in the Pitts 
burgh district some of the air furnace 
roofs consist of a double thickness of 
bricks, the roofs being about 18 inches 
thick. 

Answer :—Six hours is considered good 
time for a 20-ton air furnace heat. After 
the furnace is hot the melting time will, 
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of course, be considerably reduced. 
Some air furnaces are started at 4 
o’clock in the morning and three heats 
are taken off before 6 p. m. A double 
thickness roof would prevent the radia- 
tion of a certain amount of heat, but in 
addition it would result in the inside 
course of bricks melting away more 
quickly. Two courses of bricks in a 
roof are, of course, unusual, as only 
one course of 9-inch bricks is used in 
the roofs of open-hearth and air fur- 
naces. 


Trade Publications 


BLOWER APPLICATIONS.—The Ameri 
can Blower Co., Detroit, is sending to the 
trade a large amount of trade literature, 
which includes the following publications: 
“Shop Heating,” by F. R. Still; ‘‘Ventila- 
tion,’’ which describes the use of the Sirocco 
electric fan and air purifier; ‘Steel Plate 
Exhaust Fans” and “Further Fan Facts.” 

VERTICAL AIR COMPRESSORS. ~— A 
bulletin issued by the Gardner Governor Co., 
Quincy, lL. is devoted to vertical high 
speed compressors. This type of machine is 
simple in construction, requires no _ outside 
adjustments, and is  dust-proof. The lubri- 
cation is automatic, the lght valves insuring 
quiet seating and noiseless operation. The 
connecting rods are fitted with interchange 
able die-cast bushings which are easily re- 
newable Because of its light weight the 
compressor may be used to advantage in 
portable units. The bulletin contains nu- 
merous’ illustrations showing the _ various 
models in which this type of compressor is 
manufactured. 

FIRE BRICK.—The Pyro Clay Products 
Co., Oak Hill, O., has issued a handsomely- 
illustrated, two-color catalog, devoted to its 
fire brick shapes. The company’s plant is 
located near Oak Hill in southern Ohio in 
the famous Portsmouth and Ashland fire 
brick district. The catalog contains an in 
teresting description of the successive proc- 
esses of fire brick manufacture. The com- 
pany’s various brands are described and the 
purposes for which they are used are ex- 
plained. The illustrations, on a_ reduced 
scale, are mechanically correct and contain 
the dimensions of all of the shapes manufac 
tured by the Pyro Clay Products. Co.  In- 
teresting data on fire brick are included, as 
well as a number of useful tables. 

POLISHERS’ AND PLATERS’ SUPPLIES 
—In a handsomely illustrated catalog contain- 
ing 182 pages, the Detroit Foundry Supply 
Co., Detroit, describes its complete line of 
polishers’ and platers’ supplies. Polishing and 
cleaning compounds are listed, as well as 
chemicals of all kinds, lacquers, different 
types of buffing wheels, scouring brushes, 
tampico wheel brushes, bristle wheel brushes, 
brass and steel wire and circular scratch and 
satin finish brushes, etc. Various types of 
electro-plating dynamos are illustrated and 
information is included regarding their con- 
struction, installation and operation. Other 
products described, follow: Plating barrels, 
anodes, voltmeters, tank rheostats, tumbling 
and burnishing barrels, exhaust fans, vacuum 
hoods for emery and buffing wheels, glue heat- 
ers, glue pots, caldrons, potash kettles, air 
brushes, spindles for polishing and buffing 
lathes, complete polishing and buffing lathes 
of varying types; grinding, polishing and 
emery wheels; platers’ protective clothing 
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and many other appliances for use in the 

polishing and plating room. 

feet. 
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FANS.—“Conoidal” fans, manufactured by 
the Buffalo Forge Co., Buffalo, are described 
in a 48-page catalog, recently 
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alence of conical shapes in its design. The 
inlet the blast wheel forms the 
frustrum of a cone and the blades are curved 
over the surface of a cone. The 
for this fan are in its 
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New Construction 


The Palmetto Iron Works, Greenville, N. 
are erecting a foundry, 40 x 117 feet. 
The Zuttle & Bailey Mfg. Co., Bridgeburg, 
Ont., contemplate the erection of a foundry. 
Creain City Foundry Co., Milwaukee, 

erect an addition, 100 x 70 feet. to its 
Iry on Cklahoma and Fifteenth avenues. 
The A. L. Iron Works, Medina, N. 
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The Central of Georgia railroad has added 
a brass foundry to its plant at Macon, Ga., 
in which Steele-Harvey brass melting furnaces 
have been installed by the Monarch Engineer- 
ing & Mfg. Co., Baltimore. 
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